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When they can eat... 





..' hydromorohone HC] @ 


The first step after injectables in post-op analgesia. - 


Description: Dilaudid is hydromorphone, a hydro- 
genated ketone of morphine 

Indications: For relief of moderate to severe pain 
Contraindications: Suspected increased intracra- 
nial pressure, status asthmaticus. 

Warnings: May be habit forming with a potential for 
addiction equivalent to morphine in equi-analgesic 
doses. Tolerance may also occur. As with all narcot- 
ICS, use in early pregnancy only when expected bene- 
fits outweigh risks 

Adverse Effects: Nausea, vomiting, diarrhea, con- 
w Stipation, anorexia and somnolence may occur al- 
though unlikely with appropriate dose selection 
Dosage and Administration: Dosage must be indi- 
viqualized. The usual adult dose is 2 mg every 4-6 


nours, aS necessary fer moderate to moderately se- 
vere pain. For more savere pain, 3-4 mg or more every 
4-6 hours, as necessary, may be required 
Treatment of Overdosage: lf overdosage is treated 
within an hour, emesis and gastric lavage should be 
attempted. Special attention should be given to respi- 
ration and, if depression occurs, it may be an- 
tagonized by the use of naloxone hydrochloride 
(Narcan*)—Endo ralorphine hydrochloride 
(Nalline*) — Merck Sia p & Dohme or levallorphan 
tartrate (Lorfan®)—Rocne as recommended by the 
manufacturer. Other supportive measures should be 
applied when indicated 

How Supplied: Dileucd HCI color coded tablets 
(NOT FOR INJECTION) morinted with K logo on one 


side and potency on other side as follows: green — 1 
mg; orange —2 mg; pink —3 mg and yellow —4 mg 
Available in: 1 mg — bottles of 100 (NDC #0044-1021- 
02), 2 mg — bottles of 100 (NDC #0044-1022-02) and 
500 (NDC #0044-1022-03), 3 mg — bottles Gf 100 
(NDC #0044-1023-02), 4 mg — bottles of 100 (NDC 
#0044-1024-02) and 500 (NDC #0044-1024-03). 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 


Member Company, Certified Medical e 
Representative Institute, Inc e 


Ld 
x USCI proudly presents the » J 4 y 50 
; „USCI DEBAKEY | 


JUST ASK FOR USCI's V-II 


NI ' add. . 4 


For better bleeding control and 
dependable healing characteristics... 





USCI, A DIVISION OF C.R. BARD, INC. BOX 266, BILLERICA, MASS. 01821, 617 - 667 - 25114 


DEBAKEY, USCI and VASCULOUR are tracemarks registered in the U S. Patent and Trademark Office by C.R. BARD. Ifc 
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N i it th 
a Its not for sedative use. . 
a It'S not intended as a 


o- 


Torecan}, 


(thiethylperazine) e 





. lorecan can help control nausea 
- and vomiting with dual action:* 
1) against circulating emetics 


(atthe CTZ) 


2) against emetic sights, emotions, 
and organ insults (at the TVC) 


In using Torecan, the physician 


should consider the adverse 


reactions which are associated 
with the drug specifically and 


phenothiazines generally.** 


tranquilizer. 


ut. 





a its not an antihistamine. 


symptoms. 


Trigger Zone. 


a Its not intended for psychotic 


*As shown in animal studies; TVC — True 
Vomiting Center, CTZ — Chemoreceptor 


**Please see brief summary for detailed 
information concerning potential 


adverse reactions. 


Injectable—10 mg/2ml (thiethylperazine malate, NF) 


for IM injection only 


Suppositories—10mg (thiethylperazine maleate, NF) 


Tablets—10 mg (thiethylperazine maleate. NF) 


Torecan® (thiethylperazine) 

Tablets, Suppositories and Injection 
Contraindications: Severe CNS depression, 
comatose states, and in patients who have 
demonstrated a hypersensitivity to phenothiazines 
(e.g.. blood dyscrasias, jaundice). Because 
severe hypotension has been reported after the 
intravenous administration of phenothiazines. this 
route of administration is contraindicated. The 
drug is contraindicated in pregnancy 

Warnings: Phenothiazines are capable of 
potentiating CNS depressants as well as atropine 
and phosphorous insecticides. The drug may 
impair mental and/or physical ability required in 
the performance of potentially hazardous tasks 
such as driving a car or operating machinery 
Postoperative Nausea and Vomiting: When used 
to control postoperative nausea and vomiting in 
patients undergoing elective surgical procedures, 
restlessness and postoperative ENS depression 
during anesthesia recovery may occur. Possible 
postoperative complications of a severe degree of 
any of the known reactions of this class of drug 
must be considered. Postural hypotension may 
occur after an initial injection, rarely with the 
tablet or suppository. Do not use with epinephrine 
in the treatment of drug-induced hypotension as 
phenothiazines may induce a reversed epinephrine 
effect. The most suitable vasoconstrictor agents 
are levarterenol and phenylephrine. The use of 
Torecan has not been studied following intra- 
Cardiac and intracranial surgery. Not recom- 
mended for use in children under 12 years of age, 
or in nursing mothers since safety and efficacy 
Nave not been established 


Precautions: Convulsions and abnormal move- 
ments such as extrapyramidal symptoms have 
occurred. The varied extrapyramidal symptom 
complex is more likely to occur in young adults 
and children. Extrapyramidal effects must be 
treated by reduction of dosage or cessation of 
medication. For treatment of nausea and/or 
vomiting associated with anesthesia and surgery 
the drug should be administered by deep intra- 
muscular injection at or shortly before the 
termination of anesthesia 


Adverse Reactions: CNS: convulsions, extra- 
pyramidal symptoms such as dystonia, torticollis, 
oculogyric crisis, akathisia and gait disturbances 
occasional cases of dizziness, headache, fever 
and restlessness have been reported 

Drowsiness may occur initially on injection but is 
usually alleviated by a reduction in dosage 
Dryness of the mouth and nose, blurred vision. 
unnitus; sialorrhea and altered gustatory sensa- 
tion. Peripheral edema of the arms, hands and 
face. Cholestatic jaundice: cerebral vascular 
spasm and trigeminal neuralgia have been 
reported occasionally. The following have occurred 
with phenothiazine derivatives and should be 
considered: agranulocytosis, leukopenia, 
thrombocytopenia, aplastic anemia, pancytopenia, 
eosinophilia, leukocytosis; miosis, obstipation, 
anorexia, paralytic ileus; erythema, exfoliative 
dermatitis and contact dermatitis; jaundice, biliary 
stasıs. Hypotension, rarely leading to cardiac 
arrest; ECG changes. Akathisia, agitation, motor 
restlessness, dystonic reactions, trismus. torti- 
collis, opisthotonos, oculogyric crises, tremor, 
muscular rigidity, akinesia, some of which have 





persisted for several months or years especially 
in patients of advanced age with brain damage 
Menstrual irregularities, altered libido, gyneco- 
mastia, weight gain; false positive pregnancy 
tests. Urinary retention, incontinence: fever. 
laryngeal edema and angioneurotic edema, asthma 
Hyperpyrexia, behavioral effects suggestive of a 
paradoxical reaction, including excitement, bizarre 
dreams, aggravation of psychoses and toxic 
confusional states. ECG changes. While there is 
no evidence that ECG changes are in any way 
precursors of any significant disturbance of 
cardiac rhythm, sudden and unexpected deaths 
apparently due to cardiac arrest have been 
reported in a few instances in hospit&lized 
psychotic patients previously showing character- 
istic ECG changes. A peculiar skin-eye syndrorhe, 
which is marked by progressive pigmentation of 
areas of the skin or conjunctiva and/or accom- , 
panied by discoloration of the exposed sclera and 
cornea, has also been recognized as a side effect 
following long-term treatment. Opacities of the 
anterior lens and cornea described as irregular or 
stellate in shape have also been reported 

Drug Interactions: Phenothiazines are capable of 
potentiating CNS depressants (e.g., anesthetics, 
opiates, alcohol, etc.) as well as atropine and 
phosphorous insecticides. The drug may induce a 
reversed epinephrine effect on occasion 

For complete details, please see full prescribing 
information 


A Boehringer Ingelheim 


Boehringer Ingelheim Ltd. 
Ridgefield, CT 06877 
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dont compro 


Why should vro 


A matter of survival 

In antisepsis, there is no in-between. 
Pathogens are destroyed or they 
survive. That is why hospital 
antisepsis is no place for compromise 
with the quality of an antiseptic. Just 
one pathogen species missed by 

&n antiseptic can cause serious 
problems. 


Maximum antiseptic 
protection 

With BETADINE Microbicides, you 
are assured of maximum antiseptic 
protection, confirmed by more than a 


billion applications to date. BETADINE 


Microbicides kill a broad spectrum of 
pathogens—both gram-positive 

and gram-negative bacteria (including 
antibiotic-resistant strains), fungi, 
viruses, protozoa and yeasts. 


Illustration is artist's representation of organisms 


Documented efficacy of 


BETADINE Microbicides 

The antiseptic use of BETADINE 
Microbicides has been abundantly 
documented— specifically by name in 
hundreds of published reports, 
encompassing thousands of clinical 
procedures. 


Chosen by NASA 

BETADINE Microbicides enjoy the 
distinction of having been chosen 
by NASA for disinfection pro- 
cedures in Apollo splashdowns 
and in the Skylab mission. 

With a wide range of forms, 
BETADINE Microbicides enable 

you to maintain a consistently high 
standard of antisepsis for various 
clinical needs throughout the 
hospital, enhancing the safety of 
physicians, nurses, patients and 
personnel. 


© Copyright 1978 


BETADINE 
Microbicides 


The surest antiseptic 
is the best buy 


Purdue Frederick 


The Purdue Fre 


A9049 201578 


BETADINE 
Microbicides 

Foremost 
documented 





V Iuable in serious gi m-negative infections 
(including anaerobic infections) 


.Blungabscess/empyema X Chloromycetin (chloramphenicol sodium succinate 


m endocarditis for injection, USP) is one antibiotic that consistently A 

m septicemia/bacteremia crosses the blood-brain barrier in effective concentra- 

m deep-seated abscess tions. It has a remarkably broad spectrum thatincludes 

"| brain abscess organisms within the designation of gram-negative ^ 

m epiglottitis and gram-positive, aerobic and anaerobic and, 

m meningitis especially, many species of the anaerobes, such as See 

m wound infections Bacteroides, Clostridium, and Peptostreptococcus, | 
m abdominal sepsis responsible for serious infections. Used judiciously, 

m pelvic abscesses Chloromycetin can save lives. 


*Due to susceptible organisms, when less potentially haze-dc us therapeutic agents are ineffective or contraindicated. 
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Prescribing Information 

Chloromycetin? Sodium Succinate 

tia aaa sodium succinate for injection, 
For intravenous administration 


WARNING 
Serious and fatal blood dyscrasias (aplastic anemia, 
hypoplastic anemia, thrombocytopenia, and granulo- 
éytopenia) are known to occur after the administra- 
tion of chloramphenicol. In addition, there have been 
reports of aplastic anemia attributed to chloram- 
phenicol which later terminated in leukemia. Blood 
dyscrasias have occurred after both short-term and 
prolonged therapy with this drug. Chloramphenicol 
must not be u when less potentially dangerous 
agents will be effective, as described in the INDICA- 
ONS section. /t must not be used in the treatment of 
trivial infections or where it is not indicated, as in 
*colds, influenza, infections of the throat; or as a 
prophylactic agent to prevent bacterial infections. 
Precautions: It is essential that adequate blood 
studiesbe made duringtreatment with the drug. While 
blood studies may detect early peripheral blood 
changes, such as leukopenia, reticulocytopenia, or 
granulocytopenia, before they become irreversible, 
such studies cannot be relied on to detect bone 
marrow depression prior to development of aplastic 
anemia. To facilitate appropriate studies and observa- 
tion during therapy, it is desirable that patients be 
hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS INTENDED 

FOR INTRAVENOUS USE ONLY. IT HAS BEEN DEMON- 

SUAE TO BE INEFFECTIVE WHEN GIVEN INTRAMUS- 
y. 


1. Chloramphenicol sodium succinate must be hydrolyzed to 
its microbiologically active form and there is a lag in 
achieving adequate blood levels compared with the base 
given intravenously. 

2. The oral form of chloramphenicol is readily absorbed and 
adequate blood levels are achieved and maintained on the 
recommended dosage 

3. Patients started on intravenous chloramphenicol sodium 
succinate should be changed to the oral form as soon as 
practicable 

DESCRIPTION 

Chloramphenicol is an antibiotic that is clinically useful for, and 

should be reserved for, serious infections Caused by organ- 

isms susceptible to its antimicrobial effects when less 
potentially hazardous therapeutic agents are ineffective or 
contraindicated Sensitivity testing is essential to determine ils 
indicated use. but may be performed concurrently with 
therapy initiated on clinical impression that one of the 
indicated conditions exists (see INDICATIONS section) 

Each gram (10 m! of a 10% solution) of chloramphenicol 
sodium succinate contains approximately 52 mg (2 25 mEq) 
of sodium 


ACTIONS AND PHARMACOLOGY 

In vitro chloramphenicol exerts mainly a bacteriostatic effect 
on a wide range of gram-negative and gram-positive bacteria 
and is activein vitro against rickettsias. the lymphogranuloma- 
psittacosis group. and Vibrio cholerae. Chloramphenicol is 
particularly active against Salmonella typhi and Hemophilus 
influenzae The mode of action is through interference or 
inhibition of protein synthesis in intact cells and in cell-free 
systems 

Chloramphenicol administered orally is absorbed rapidly 
from the intestinal tract. In controlled studies in adult volun- 
teers using the recommended dosage of 50 mg/kg/day. a 
dosageof 1 gevery six hours for eight doses was given Using 
the microbiological assay method, the average peak serum 
level was 11.2 mcg/ml one hour after the first dose. A 
cumulative effect gave a peak rise to 18 4mcg/mi after the fifth 
dose of 1 g.-Mean serum levels ranged from 8 to 14 mcg/ml 
over the 48-hour period Total urinary excretion of chloram- 
phenicol in these studies ranged from a low of 68% to a high of 
99% over a three-day period. From 8 to 12% of the antibiotic 
excreted is inthe form of free chloramphenicol, the remainder 
consists of microbiologically inactive metabolites. principally 
the conjugate with glucuronic acid. Because the glucuronide 
is excreted rapidly, most chloramphenico! detected in the 
blood is in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the urine, the 
concentration of free chloramphenicol ts relatively high. 
amounting to several hundred mcg/ml in patients receiving 
divided doses 0650 mg/kg/day. Small amounts of active drug 
are found in bile and feces Chloramphenicol diffuses rapidly, 
but its disyibution is not uniform. Highest concentrations are 
found in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol enters 
cerebrospinal fluid even in the absence of meningeal inflam- 
mation. appearing in concentrations about half of those found 
in the blood. Measurable levels are also detected in pleural 
and in ascitic fluids, saliva, milk, and in the aqueous and 
vitreous humors. Transport across the placental barrier occurs 
with somewhat lower concentration in cord blood of newborn 
nfants than in maternal blood 

INDICATIONS 

In accordance with the concepts in the WARNING box and 
this INDICATIONS section, chloramphenicol must be used 
only in those serious infections for which less potentially 
dangerous drugs are ineffective or contraindicated. How- 
ever, chloramphenicol may be chosen to initiate antibiotic 
therapy on the clinical impression that one of the condi- 
tions below is believed to be present: in vitro sensitivity 
tests should be performed concurrently so that the drug 
may be discontinued as soon as possible if less poten- 
tially dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather than 


^ 


another antibiotic when both are suggested by in vitro 
studies to te effective against a specific pathogen should 
be based upon severity of the infection, susceptibility of 
the pathogen to the various antimicrobial drugs, efficacy 
of the varieus drugs in the infection, and the important 
additional -oncepts contained in the WARNING box 
above: 
1. Acute infections caused by S typhi* 
It is not r«ccmmended for the routine treatment of the 
typhoid carrier state 
2. Serious inf#ctions caused by susceptible strains in accor- 
dance withaheconcepts expressed above: 
a) Salmone^a species 
b) H influenzae. specifically meningeal infections 
C) Rickettsia 
d) Lymphoararnulema-psittacosis group 
e) Various gram-negative bacteria causing bacteremia, 
meningitis or other serous gram-negative infactions 
f) Other susceptible organisms which have been demon- 
strated to be resistant to all other appropriate antimicro- 
bial agents 
3. Cystic fibrosisregimens 


*in the treatment of tyonced fever some authorities recommend that 


chloramphenicol be-ad'^wr stered at therapeutic levels for 8 to 10 days 
a'ter the patient nas™ec ome afebrile to lessen the possibility of relapse 
-e 
ZONTRAINDICATIONS 


Chloramphenico! s contraindicated in individuals with a 
history of previous» ypersensitivity and/or toxic reaction to tt. /t 
mustnot be used ir ‘ne treatment of trivialinfections or where it 
is not indicated, as% colds, influenza, infections of the throat 

or as a prophylactic agent to prevent bacteriai infection 


PRECAUTIONS 

1 Baseline blood studies should be followed by periodic 
blood studies apprc« mately every two days during therapy 
The drug should t discontinued upon appearance of 
reticulocytopenia, le skepenia, thrombocytopenia, anemia 
or any other blood -tudy findings attributable to chloram- 
phenicol. However. it =hauld be noted that such studies do not 
exclude the possible a'e appearance of the irreversible type 
of bone marrow depress on 

2 Repeated courses c! the drug should be avoided t at all 
possible Treatment «^owuld not be continued longer than 
required to produce a+ ure with little or no risk of relapse of the 
disease 

3. Concurrent therapy wiih other drugs that may cause 
bone marrow depression sheuld be avoided 

4. Excessive blood leve!s may result from administration of 
the recommended dosage tè patients with impaired liver or 
kidney functions, inclucing that due to immature metabolic 
processes in the infant. The dosage should be adjusted 
accordingly or. preferat* y me blood concentration should be 
determined at appropriaie mtervals 

5 There are no studie- to establish the safety of this drug in 


pregnancy 

6 Because chloramphen:co! readily crosses the placenta: 
barrier, caution in use c. "he drug is particularly important 
during pregnancy at terma! cur. ng labor because of potential 


toxic effects on the fetus aray syndrome) 

7. Precaution should be used in therapy of premature and 
full-term infants to avoid ray syndrome toxicity (see AD- 
VERSE REACTIONS). Se: ir drug levels should be carefully 
followed during therapy ofthenewborn infant 

B. Precaution should be used in therapy during lactation 
because of the possibility cftowceffects onthe nursing infant 

9 The use of this antibicc, as with other antibiotics may 
result in an overgrowth of ncnsusceptible organisms. includ- 
ing fungi. If infections caused Dy nonsusceptible organisms 
appear during therapy. appropriate measures should be 
taken 


ADVERSE REACTIONS 


1. Blood Dyscrasias 

The mos! serious adverse e fect of chloramphenicol is bone 
marrow depression. Serious and fatal blood dyscrasias 
(aplastic anemia, hypoplast.> anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after the adminis- 
tration of chloramphenicol! A> irreversible type of marrow 
depression leading to aplas! = anemia with a high rate of 
mortality is characterized by the appearance weeks or months 
after therapy of bone marrow apiasia or hypoplasia Peripher- 
ally, pancytopenia is most often observed, but in a small 
number of cases only one or tw 5 c! t^e three major cell types 
(erythrocytes. leukocytes. pla!sie's) may be depressed A 
reversible type of bone marrow depression. which is dose- 
related. may occur. This type cl marrow depression IS 
characterized by vacuolization ?! the erythroid cells. reduc- 
tion of reticulocytes, and leukopenia, and responds prompily 
to the withdrawal of chlorampher ice! 

An exact determination of the » sk of serious and fatal blood 
dyscrasias is not possible because of lack of accurate 
information regarding (1) the size! the population at risk, (2) 
the total number of drug-associatec dyscrasias, and (3) the 
total number of non-drug-associatec dyscrasias 

In a report to the California State-Assembly by the California 
Medical Association and the State Department of Public 
Health in January 1967, the risk of fatal aplastic anemia was 
estimated at ! 24.200 to 140.5#2 »ased on two dosage 
levels 


There have been reports of apie stic anemia attributed to 
chloramphenicol which later terminated in leukemia 

Paroxysmal nocturnal hemoglot nuna has also been re- 
ported 


2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis. diarrhea and 
enterocolitis may occur in low incidence 
3. Neurotoxic Reactions 

Headache. mild depression, mertal contusion and delir- 
ium have been described in patients ceiving chloramphen- 
col. Optic and peripheral neuritis has been reported. usually 
following long-term therapy If this occ urs the drug should be 
promptly withdrawn 
4. Hypersensitivity Reactions 

Fever. macular and vesicular rashes. aagioedema, urticar- 
ia, and anaphylaxis may occur. Herx: einer reactions have 


occurred during therapy for typhoid fever 
5. "Gray Syndrome" 

Toxic reactions including fatalities have occurred in the 
premature and newborn: the signs and symptoms associated 
with these reactions have been referred to as the gray 
syndrome. One case of gray syndrome has been reported in 
an infant born to a mother having received chloramphenicol 
during labor. One case has been reported in a 3-month-old 
infant. The following summarizes the clinical and laboratory 
studies that have been made on these patients 

a) In most cases, therapy with chloramphenicol had been 
instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days of 
continued treatment with high doses of chlorampheni- 
col 

c) The symptoms appeared in the following order 
(1) abdominal distention with or without emesis: 

(2) progressive pallid cyanosis: 

(3) vasomotor collapse, frequently accompanied by 
irregular respiration: 

(4) death within afew hours of onset of these symptoms 

d) The progression of symptoms from onset to exitus was 
accelerated with higher-dosage schedules 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol (over 90 
mcg/ml after repeated doses) 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery 


ADMINISTRATION 


Chloramphenicol, like other potent drugs. should be pre- 
scribed at recommended dosages known tohave therapeutic 
activity Administration of 50 mg/kg/day in divided doses will 
produce blood levels of the magnitude to which the majority of 
susceptible microorganisms will respond 

As soon as feasible, an oral dosage form of chloram- 
phenicol should be substituted for the intravenous form 
because adequate blood levels are achieved with 
chloramphenicol by mouth. 

The following method of administration is recommended 

intravenously as a 10% (100 mg/ml) solution to be injected 
over at least a one-minute interval. This is prepared by the 
addition of 10 ml of an aqueous diluent, such as water for 
injection or 5% dextrose injection 


DOSAGE 

Adults 

Adults should receive 50 mg/kg/day in divided doses at 
six-hour intervals. In exceptional cases, patients with infec- 
tions due to moderately resistant organisms may require 
increased dosage up to 100 mg/kg/day to achieve blood 
levels inhibiting the pathogen, but these high dosages should 
be decreased as soon as possible Adults with impairment of 
hepatic or renal functions or both may have reduced ability to 
metabolize and excrete the drug. In instances of impaired 
metabolic processes, dosages should be adjusted accord- 
ingly (See discussion under Newborn Infants.) Precise control 
of concentration of the drug in the blood should be carefully 
followed in patients with impaired metabolic processes by the 
available microtechniques (information available on request) 
Children 

Dosage of 50 mg/kg/day divided into four doses at six-hour 
ntervals yields blood levels inthe range effective against most 
susceptible organisms. Severe infections (eg , bacteremia or 
meningitis), especially when adequate cerebrospinal fluid 
concentrations are desired. may require dosage up to 100 
mg/kg/day; however, it is recommended that dosage be 
reduced to 50 mg/kg/day as soon as possible Children with 
impaired liver or kidney functions may retain excessive 
amounts of the drug 


Newborn Infants 
(See section titled Gray Syndrome under ADVERSE REAC- 
TIONS.) 

A total of 25 mg/kg/day in four equal doses at six-hour 
intervals usually produces and maintains concentrations in 
blood and tissues adequate to control most infections for 
which the drug is indicated Increased dosage in these 
ndividuals, demanded by severe infections, should be given 
only to maintain the blood concentration within a therapeuti- 
cally effective range. After the first two weeks of life, full-term 
infants ordinarily may receive up to a total of 50 mg/kg/day 
equally divided into four doses at six-hour intervals. These 
dosage recommendations are extremely important because 
biood concentration in all premature infants and full-term 
infants under 2 weeks of age differs from that of other infants 
This difference is due to variations in the maturity of the 
metabolic functions of the liver and the kidneys 

When these functions are immature (or seriously impaired in 
adults), high concentrations of the drug are found which te@d 
to increase with succeeding doses 
Infants and Children with Immature Metabolic Processes 

In young infants and other children in whom immature 
metabolic functions are suspected, a dosage of 25 mg/kg/ 
day wili usually produce therapeutic concentrations of the 
drug inthe blood. In this group particularly, the concentration 
of the drug in the blood should be carefully followed by 
microtechniques. (Information available on request.) 


HOW SUPPLIED 
N 0071-4057-03 (Steri-Vial* No 57) 
Chloromycetin. (chloramphenicol) Sodium Succinate is 
supplied as a dried powder in Steri-Vials (rubber 
diaphragm-capped vials). When reconstituted as directed, 
each vial contains a sterile solution equivalent to 100 mg of 
chloramphenicol per milliliter (19/10 ml) Available in 
packages of 10 vials. 
Chlo*omycetin, brand of chloramphenicol, Reg US Pat Off 
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Simple flow regulation 


“The plastic bag administration set and a 
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Artist s interpretation of the lysis of susceptible 
bacteria which occurs under the influence of 

cephradine. Cephalosporin antibiotics interfere 
with transpeptidization (a final step in cell-wall ucc 
synthesis). This results in a loss of rigid structure; — = xt 
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total dissolution of the pathogen takes place in 
isotonic environments. 
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Breaking infections 
is the hallmark of 


velosef 


CEPHRADINE, SQUIBB 


Since its introduction in 1974, Velosef has become the fastest 
growing oral cephalosporin in the country. Many physicians 
have found that Velosef fills a definite need in their antibiotic 
armamentarium, especially when the need is for an oral antibiotic 
that is rapidly absorbed, well tolerated and reliably effective.* 


More particularly, Velosef offers the practitioner several distinct 
advantages, including... 


a first in oral cephalosporin therapy: 

BID dosage— 

a great convenience for office patients, as well as in the 

hospital —moreover, the option of prescribing one or two 500 mg 
capsules q 12 h (depending on the infection*) may raise the 
level of compliance appreciably. 


Resists destruction by bacterial enzymes 

With reference to its resistance to hydrolysis by staphylococcal 
penicillinase, Lacey and Stokes conclude that cephradine 

is more stable than cephaloridine, cephazolin, cephalothin, 
and cephalexin (in vitro studies). ' 


Rapid, virtually total urinary excretion 

Velosef is excreted virtually unchanged in the urine reaching 
concentrations as high as 3200 mcg/ml within three hours 
following a single oral dose of 500 mg. as demonstrated in 17 
healthy adult male volunteers. 


An impressive record of clinical success 

In a broad range of infections ,* inc uding those of the urinary 

tract, upper and lower respiratory tract, and skin and skin structures. 
Velosef oral preparations have produced an impressive 

record of clinical success and bacterial eradication, both with 


BID and QID dosage schedules. 


velosef 


CEPHRADINE, SQUIBB 


Capsules and Powder for Oral Suspension 


BID or QID....you have a choice 


“Please see next page for Brief Summary, including susceptible organisms 


and D.i.d. and q.i.d. dosage schedules 


|. Lacey RW and Stokes A. Susceptibility of the ‘penicillinase-resistant’ penicillins and 


Cer Nalosporins to penicillinase of Staphyloco ^CUS aureus. J Clin Path 30:35-39. 1977 
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CEPHRADINE, SQUIBB 


VELOSEF* CAPSULES 
Cephradine Capsules 


VELOSEF* FOR ORAL SUSPENSION 
Cephradine for Oral Suspension 


DESCRIPTION: Velosef '250 Capsules and Velosef 500 spa es 
(Cephradine Capsules) provide 250 mg. and 500 mg. cepnradi " [e- 
spectively per capsule. Velosef '125' for Oral Suspension and Vela :ed 
250' for Oral Suspension (Cephradine for Oral Suspension) after preg 
aration provide 125 mg. and 250 mg. cephradine, respectively, per 5 ^ 
teaspoonful 

INDICATIONS: These preparations are indicated for the treatment c 
infections caused by susceptible strains of desig nated i Aehre 
as follows: Respiratory Tract Infections (e.g., tonsilit tis, pharyngitis, anc 
lobar pneumonia) due to S. pneumoniae (formerly D. pneumoniae) and 
group A beta-hemolytic streptococci [penicillin is the usual drua c 
choice in the treatment and prevention of streptococcal infections. in- 
Cluding the prophylaxis of rheumatic fever; Velosef (Cephradine 
Squibb) is generally effective in the eradication v^. streptococci from the 
nasopharynx; substantial data establishing the efficacy of Velosef in the 
subsequent prevention of rheumatic fever are not available at present | 
Otitis Media due to group A beta-hemolytic streptococci, H. influenza: 
Staphylococci, and S. pneumoniae; Skin and Skin Structures Infecticns 
due to staphylococci; and beta- hemeiyiç S treptococci; Urinar y Trac: 
Infections, including Xcq avus lue to E. coli, P. mirabilis, Klebsiclle 
spp., and enterococci (S faecali 

Note: Culture and susceptibility HTN should be initiated prior to anc 

during cephra aine therapy Renai function studies should be performec 
when indicated 
CONTRAINDICATIONS: in patients with known hypersensitivity to he 
cephalosporin group of antibiotics. 
WARNINGS: Use cephalosporin C derivatives | great caution ir 
penicilin: sensitive patients since there is clinical and laboratory ev! 
dence of partial cro SS-aller genicit, of the two grot Ups of antibiotics; there 
are instances of reactions to both arug Classes (inclu ding anaphylax! 
after parenteral use) 

In persons who have demonstrated some form of allergy, particularly 
to drugs, use antibiotics. including cephradine, cautiously and onl 
when absolutely necessary 

Usage in Pregnancy and Lactation: Although no teratogenic o 
anti-fertility effects were seen in reproduction studies in mice and rats 
receiving up to four times the maximum human dose, the safety for use it 
human pregnancy has not been established; weigh benefits in pregnan’ 
women against possible risk to the fetus. Cephradine is secreted 11 
breast milk during lactation 
PRECAUTIONS: To detect any side effects or unusual manifestations 5: 





drug idiosyncrasv, follow patients carefully ^ ontinue arug and treat 


with the usua! agents (e.g.. pressor amines, antihistamines or cortico 
steroids) if a nypersensitivity reaction occurs 

Administer ceparadine with caution in presence of markedly impaired 
rena! function. In «nown or suspected renal impairment, careful clinical 


observation and appropriate laboratory studies should be made prior to 
and auring cephradine therapy since cephradine accumulates in the 
serum and tissues Fal ents with impaired reni 3 function require a mod- 
ined dosage schedul vend package Hen 

Prolonged use of antibiotics ma y promote overgrowth Of nonsusce ae 
ble organisms. Take ar sein late measures should superinfection occu 
Guring therapy 

After treatment with cephradine, a false positive reaction for glucose in 
the urine may occur with Benedict's solution, Fehling's solution, or with 
Clinitest* tablets, but not with enzyme-based tests such as Clinistix* and 
Tes-Tap e^ 
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ADVERSE REACTIONS: Untoward reactions are limited essentially to 
G.I. disturbances and, on occasion, to hypersensitivity phenomena. The 
latter are more likely to occur in persons who have previously demon- 
strated hypersensitivity and those with a history of allergy, asthma, hay 

fever, or urticaria 

The following adverse reactions have been reported following use of 
cephradine G. —Qlossitis, nausea, vomiting, diarrhea or loose stools, 
abdominal pain, Feartburn. Skin and Hyperse nsitivity Reactions—mild 
urticaria Or skin rash, pruritus, joint pains. Blood—mild transient 
eosinophilia, leukopenia and neutropenia. Liver—transient mild rise of 
SGOT, SGPT, and :otal bilirubin with no evidence of hepatocellular dam- 
age. Renal—transitory rises in BUN have been observed in some pa- 
tients hee d with cephalosporins; their frequency increases in patients 
over 50 years old. In adults for whom serum creatinine determination: 
were Aet Ade ned, the rise in BUN was not accompanied by arise in serum 
creatinine. Others— dizziness, ics in chest, and candidal vaginitis 
DOSAGE: Adults—For respiratory tract infections (other than lobar 
pneumonia) and skin and skin structures infections: 250 mg. q. 6 h. or 
900 mg. q. 12 h. For lobar pneumonia and urinary tract infections: 500 


n conjunction 


mg. q. 6h. or 1g. q. 12h. Severe or chronic infections may require larger 
doses 

Children over 9 months of age—25 to 50 mg kg day in Spe 
divided doses q. 6 or 12 h. For otitis media due to H. influenzae: 75 to 100 


mg./kg./day in equally divided doses q. 6 or 12 h. but not to e bad 4 
g./day. Dosage for children should not exceed dosage recommended 
for adults. There are no adequate data available on efficacy of b.i.d 
regimens in children under 9 months of age 
For full prescribing information, consult package insert. 

HOW SUPPLIED: 250 mg and 500 mg. capsules in bottles of 24 and 100 
and Unimatic* single-dose packs of 100. 125 mg. and 250 mg. for oral 
suspension in bottles of 100 ml. (61978 E. R. Squibb & Sons, Inc. 788-502 


e UIBB ‘The Priceless Ingredient of every product 
is the honor and integrity of its maker.’™ 









Professional people need a 
professional wash ...pHisoHex. 
Because pHisoHex reduces skin 

levels of resident gram-positive 
bacteria ...including staph. With a 
- longer duration of action than any 
= jodophor. 
Es en pHisoHex is used regularly, 
-a bacteriostatic film accumulates 
-and usually won't wash away for 
— . days. Rinse thoroughly after use, but 
— not with alcohol. 

= pHisoHex is very gentle. 
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brand of 


hexachloro e 
detergent cleanser 


contains a colloidal dispersion of hexachlorophene 3% (w/w) in a stable 
emulsion consisting of entsufon sodium, petrolatum, lanolin 
cholesterols, methylcellulose, polyethylene glycol, polyethylene glvcol 
monostearate, lauryl myristyl diethanolamide, sodium benzoate, and 
water. pH is adjusted with hydrochloric acid. Entsufon sodium is a 
synthetic detergent (sodium ottylphenoxyethoxyethyl ether sulfonate). 








CLINICAL PHARMACOLOGY: pHisoHex is a 
bacteriostatic cleansing agent. It cleanses the skin 
thoroughly and has bacteriostatic action against 
staphylococci and other gram-positive bacteria. 
Cumulative EPen ERTE acted develops with repeated 
use. This antibacterial residue is 
resistant to removal by many 
solvents, soaps, and detergents 
for several days. 

pHisoHex has the same slight 
acidity as normal skin (pH value 
5.0 to 6.0). 

INDICATIONS AND USAGE: 
pHisoHex is indicated for use as 
a surgical scrub and a bacterio- 
static skin cleanser. It may also 
be used to control an outbreak 
of gram-positive infection where 
other infection control 
procedures have been 
unsuccessful. Use only as long as 
necessary for infection control. 
CONTRAINDICATIONS: pHisoHex should not be used 
on burned or denuded skin. 

It should not be used as an occlusive dressing, wet 
pack, or lotion. 

It should not be used routinely for prophylactic total 
body bathing. 

It should not be used as a vaginal pack or tampon, or 
on any mucous membranes. 

pHisoHex should not be used on persons with 
sensitivity to any of its components. It should not be 
used on persons who have demonstrated primary light 
sensitivity to halogenated phenol derivatives because of 
the possibility of cross-sensitivity to hexachlorophene. 
WARNINGS: RINSE THOROUGHLY AFTER USE, 
especially from sensitive areas such as the scrotum and 
perineum. 

Rapid absorption of hexachlorophene may occur with 
resultant toxic blood levels, when preparations 
containing hexachlorophene are appes to skin lesions 
such as ichthyosis congenita, the dermatitis of Letterer- 
Siwe's syndrome, or other generalized dermatological 
conditions. Application to dien has also produced 
neurotoxicity and death. 

pHisoHex SHOULD BE DISCONTINUED 
PROMPTLY IF SIGNS OR SYMPTOMS OF CEREBRAL 
IRRITABILITY OCCUR. 


Infants, especially premature infants or those with 
dermatoses, are particularly susceptible to hexa- 
chlorophene absorption. Systemic toxicity may be 
manifested by signs of stimulation (irritation) of the 
central nervous system, sometimes with convulsions. 

Infants have developed dermatitis, irritability, 
generalized clonic muscular contractions and 
decerebrate rigidity following application of a 6 per cent 
hexachlorophene powder. Examination of brainstems of 
those infants revealed vacuolization like that which can 
be produced in newborn experimental animals following 
repeated topical application of 3 per cent 
hexachlorophene. Moreover, a study of histologic 
sections of premature infants who died of unrelated 
causes has shown a positive correlation between hexa- 
chlorophene baths and lesions in white matter of brains. 

pHisoHex is intended for external use only. If 
swallowed, pHisoHex is harmful, especially to infants 
and children. pHisoHex should not be poured into 
measuring cups, medicine bottles, or similar containers 
since it may be mistaken for baby formula or other 
medications. 

PRECAUTION: pHisoHex suds that get into the eyes 
accidentally during washing should be rinsed out 
promptly and thoroughly with water. 

ADVERSE REACTIONS: Adverse reactions to pHisoHex 
may include dermatitis and photosensitivity. Sensitivity 
to hexachlorophene is rare; however, persons who have 
developed photoallergy to similar compounds also may 
become sensitive to hexachlorophene. 

In persons with highly sensitive skin, the use of 

HisoHex may at times produce a reaction characterized 
bs redness and/or mild scaling or dryness, especially 
when it is combined with such mechanical factors as 
excessive rubbing or exposure to heat or cold. 
TREATMENT OF ACCIDENTAL INGESTION: The 
accidental ingestion of pHisoHex in amounts from 1 to 
4oz has caused anorexia, vomiting, abdominal cramps, 
diarrhea, dehydration, convulsions, hypotension and 
shock, and in several reported instances, fatalities. 

If patients are seen early, the stomach should be 
evacuated by emesis or gastric lavage. Olive oil or 
vegetable oil (60 ml or 2 fl oz) may then be given to delay 
absorption of hexachlorophene, followed by a saline 
cathartic to hasten removal. Treatment is symptomatic 
and supportive; intravenous fluids (5% dextrose in 
physiologic saline solution) may be given for 
dehydration. Any other electrolyte derangement should 
be corrected. If marked hypotension occurs, vasopressor 
therapy is indicated. Use of opiates may be consi ered if 
gastrointestinal symptoms (cramping, diarrhea) are 
severe. Scheduled medical or surgical procedures should 
be postponed until the patient's condition has been 
evaluated and stabilized. 

HOW SUPPLIED: pHisoHex is available in unbreakable 
plastic squeeze bottles of 5 oz (refillable) and 1 pt, and in 
plastic bottles of 1 gal. 

Also available—% oz (8 ml) unit packets, boxes of 50. 


pHisoHex should not be dispensed from, or stored 
in, containers with ordinary metal parts. A special 
type of stainless steel must be used or undesirable 


discoloration of the product or oxidation of metal 
may occur. Specially designed dispensers for 
hospital or office use may be obtained through 
your local dealer. 





* Winthrop Laboratories 
Winthrop New York, NY 10016 3087 





ANNALS OF SURGERY 


Vol. 189 


January 1979 


No. 1. 





Multifactorial Probit Analysis of Mortality in Burned Patients 


BRUCE E. ZAWACKI, M.D., STANLEY P. AZEN, PHD., SHARON H. IMBUS, R.N., M.Sc., YUAN-TAI C. CHANG, M.S. 


Burn mortality statistics may be misleading unless they account 
properly for the many factors which may influence outcome. In 
reviewing such factors in our patients, we identified age, total 
burn area, third degree burn area, prior bronchopulmonary 
disease, abnormal PaO,, and airway edema as the factors 
present on admission which best distinguished survivors from 
nonsurvivors. Using multifactorial probit analysis, we then 
calculated the contribution of each to the probability of fatal 
outcome. The resultant six-factor model significantly improved 
estimation of the probability of fatal outcome when compared to 
probit analysis based only on the traditional factors of age and 
total burn area. It also revealed a spectrum of mortality 
probabilities varying with the additional factors present. 
Although crucial in comparing different approaches to burn 
care, consideration of such prognostic factors will not eliminate 
the need for randomized treatment trials, because other factors, 
some of which are obscure, may also influence mortality rates in 
burned patients. 


HERE IS NO DOUBT that the traditional factors of 
burn size and patient age are important determi- 
nants of mortality rates in burned patients,???'?* but so 
also are inhalation injury,'!*”° degree of burn,'®”*and 
many other factors.?? It seems unlikely, therefore, that 
mathematical models based solely on these two, or any 
other two indices of burn mortality, can ever fully 
describe this complex problem. 

Recently developed multifactorial models of burn 
mortality rates either omit inhalation injury from their 
calculations®!®!516 or do not consider the important 
role of arterial gas determinations'* and endoscopic 
examination of the upper airway!” in diagnosing 
respiratory pathology in burned patients.'' We there- 
fore undertook an analysis of these and all the other 
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factors present on admission which we judged might 
influence mortality rates in our patients with burns. 


Materials and Methods 


The study population consisted of the 1535 burn 
patients discharged from in-patient care at the Los 
Angeles County/University of Southern California 
(LAC/USC) Burn Center during the period from 
January 1, 1973 through December 31, 1976. Patients 
readmitted for reconstructive or other care of the 
same burn, and patients transferred elsewhere for 
acute care were excluded. Fifty per cent of the patients 
came directly to our facility from the scene of the injury 
and 50% were transferred from other hospitals. All but 
27% of our patients arrived within one day of the injury; 
all but 11% arrived within six days. Virtually none of 
those admitted a week or more postburn had major 
burns. 

After initial evaluation and emergency manage- 
ment,” subsequent treatment included topical therapy 
using silver sulfadiazine cream or 0.5% aqueous silver 
nitrate, skin grafting as soon as possible, and occasion- 
ally early excision of third degree burns. Systemic 
antibiotics were used as indicated by clinical course and 
sensitivity testing, and inhalation injury was treated by 
a standard protocol including intubation and CPAP as 
clinically required without prophylactic antibiotics ar 
corticosteroids. 

We reviewed all those factors describing the patients 
and their injuries which we judged might influence 
mortality rates, but in an effort to exclude treatment 
effects, retained for consideration only those iden- 
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tifiable at the time of admission. The disti—tion 


. between burns which require grafting (full-thici-ness 


burns) and those which do not (partial-thickness burns) 
is difficult to make on admission; it may be changed by 
excision or infection, and is usually impossible to verify 
in patients who die before grafting. As desc-ibed 
elsewhere,’ burns were classified on admission as 
second or third degree based on their surface charac- 


teristics, and the body surface area (BSA) of ezct* was 


estimated from standard charts. After recoding oa the 
basis of logical groupings and frequency of occurrence 
in the different categories,’ the following variables were 
analyzed: personal data (age, sex, race); burn iaforma- 
tion (type of burn such as flame or scald, indoor- out- 
door location of the patient at the time of injury. total 
percentage of the BSA with second or third degree 
burns, per cent BSA with third degree burns, postourn 
time of admission); medical history (prior state of 
nutrition, prior major bronchopulmonary disease, «ther 
preexisting or coexisting pathological conditions). For 
purposes of this study, prior major bronchopulmonary 
disease was defined by a notation of any of the following 
on the admission work-up: bronchitis or pneumonia 
requiring hospitalization at any time during the prior 
three years; asthma, emphysema, or chronic cos'ruc- 
tive lung disease; pulmonary tuberculosis, neop sm, 
or other obviously major bronchopulmonary disease. 
Except for children and young adults with relatively 
small, uncomplicated burns, all patients admitted te the 
intensive care unit of our Burn Center had the following 
factors analyzed: presence or absence of abnormal 
Pao, (<70 mm Hg while inspiring 21-40% O, ur less 
patient safety required higher concentrations); abaor- 
mal Paco, (745 mm Hg); abnormal pH (<7.35). When 
on admission inhalation injury was suspected for any 
reason (such as facial burn, stridor, exposure to heavy 
smoke, burned nasal vibrissae, etc.), the following 
variables were also analyzed: presence or absence of 
soot in, or edema of, the larynx or laryngopharyn= on 
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direct, dental mirror, or endoscopic examination: 
presence or absence of abnormal carboxyhemoglobin 
concentrations (= 5%). Patients judged clinically to 
require neither laryngoscopy nor arterial pH or gas 
analysis were coded as normal for these variables. _ 

The 17 factors listed above were correlated with 
outcome (survival or nonsurvival) using chi-square 
tests for discrete variables and t tests for continuous 
variables. Five factors (sex, race, state of nutrition, 
indoor-outdoor location, and presence of soot in the 
airway) failed to correlate with outcome at the 
a = 0.001 significance level and were dropped from 
further consideration. 

Using the 1295 patients with no missing data for the 
remaining 12 factors, we utilized stepwise discriminant 
analysis? to identify that set of independent factors 
which best discriminated between survivors and 
nonsurvivors. The factors selected by this process were 
age, total burn area, 3° burn area, prior bronchopulmo- 
nary disease, abnormal Pao,, and airway edema. The 
remaining six factors failed to improve discrimination 
further when added to those selected, and were 
therefore eliminated from further consideration. 

A recently developed mulifactorial probit analysis 
program (GLIM)'® permitted us to describe mortality in 
our patients in the traditional way using only age and 
total burn area, and yet allowed for still further 
refinement by the addition of other factors. We 
therefore generated models using more than these two 
factors by adding one factor at a time from the above set 
of six. While each of the remaining four factors 
significantly improved discrimination when added to 
age and total burn area, at each step, we chose to add 
that factor which produced the smallest deviance 
(residual) in the fit of the model to the data. 


Results 


Table 1 presents the set of six independent factors 
which best discriminated between survivors and 


TABLE 1. Independent Risk Factors Which Best Discrimma* d Survivors From Nonsurvivors and Their Univariate Relations to Survival 








Non-survivors Survivors 
(n = 209) (n — 1086) p value 
Age (years)* 51.3 € 1.7 27.8 + 0.6 =i" 
Total burn area (% BSA)* 45.1 + 1.8 ILS £ 0,4 <10°° 
3° Burn area (% BSA)* 355 = L9 334122 «10-9 
* Percent of patients with: 
No prior bronchopulmonary disease 14.5 85.5 <10 
. Prior bronchopulmonary disease 29.9 70.1 
Percent of patients with: 
Pao, normal (770 mm Hg) 10.7 89.3 «Ig 
Pao, abnormal (—70 mm Hg) 50.6 49.4 
Percent of patients with: 
No airway edema 11.4 88.6 «1g 
Airway edema 67.3 345.7 





* Mean + SEM, % BSA denotes percent of the body surfeee area. 
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TABLE 2. Deviance Between Model and Data When Two to Six Factor Models Were Used 

in Probit Analysis of the Probability of Fatal Outcome 
2 111 ll MMMEMES 
Factors Used and Their Coefficients ° 


Number Total Abnormal Airway 3° Burn 
of Factors Age Burn Area Pao, Edema Area 
2 0.042 0.060 — — — 
3 0.039 0.058 0.59 — — 
4 0.038 0.055 0.54 0.60 — 
5 0.037 0.034 0.54 0.58 0.030 
6 0.036 0.037 0.32 0.56 0.028 


Significance when 


Prior factor added 
Bronchopulm. to previous 
Disease Deviance F factors in row 
= 140 = = 
— 123 16.0 — 0.001 
— 112 11.4 — 0.001 
— 105 8.0 — 0.005 
0.40 100 5.6 — 0.025 


S I ŮŮ—_—____—_——mmm 


nonsurvivors as determined by stepwise discriminant 
analysis. 

Table 2 summarizes the results of the probit analyses. 
Shown in the table are the probit analysis coefficients 
for a two-factor model using the traditional factors of 
age and total burn area, and those for the best three, 
four, five and six-factor models. The best three-factor 
model (i.e., three-factor model with the smallest 
deviance) included abnormal Pao, along with age and 
total burn area. As indicated, this model yielded a 
significant improvement in the estimation of the 
probability of a fatal outcome over the traditional 
two-factor model. Similarly, the best four-factor, 
five-factor, and six-factor model added the factors 
airway edema, third degree burn area, and prior 
bronchopulmonary disease, in that order. When tested 
through the entire population, each successive model 
yielded a significant improvement in the estimation of 


the probability of fatal outcome, the best overall model 
being given by the six-factor equation: 


Z = 0.036 age (years) 
+ 0.037 total burn area (% BSA) 
+ 0.52 if abnormal Pao, 
+ 0.56 if airway edema 
+ 0.028 third degree burn area (% BSA) 
+ 0.40 if prior bronchopulmonary disease. 


The two-factor model based solely on age and total 
burn area may be conveniently displayed in the 
traditional form of a two dimensional grid (Table 3). On 
the other hand, being mathematically six dimensional, 
the six-factor model is depicted as in Figure | with the 
probability of fatal outcome plotted as a function of the 
index Z, the value of Z being calculated from the 
six-factor equation above. 


TABLE 3. Grid of Approximate Probabilities of Fatal Outcome for Various Combinations of Age and Per Cent Body Area Burned 
(Probabilities Obtained Using GLIM Probit Analysis Program'*- LAC/USC Data 1973-76) 
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These figures are approximations of a single place in decimals. 
A reading of 1.0 therefore implies "most probable value equal to 
or greater than 0.95." 
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0.036 Age (years) 


Using mulifactorial probit analysis, we were able to 
assign Statistical weights to those factors present on 
admission which significantly improved estimation of 
the probability of fatal outcome in our patients. This 
offered an opportunity to amplify for any given case the 
traditional model of burn mortality based only on age 
and total burn area. Table 4 illustrates this using as an 
example a 42-year-old patient with a 50% BSA burn. 
Regardless of whether a 20% BSA third degree burn. er 
prior bronchopulmonary disease, or other risk factors 
were present, the probability of fatal outcome remained 
unchanged when calculated using two factors im the 
probit analysis. The six-factor model, on the ether 
hand, revealed a whole spectrum of probabilities of 
fatal outcome depending on the number of risk factors 
present. 

In contrast with "quantitative" or interval data such 
as age, total burn area, and 3° burn area, the respira-orv 
factors found to discriminate best between survivcrs 
and nonsurvivors were ''qualitative" or nominal in 
nature. The use of dummy variables and the flexibility 
of the GLIM program,'* however, allowed their use in 
multifactorial probit analysis. On first inspectior of 
these factors, it would appear that ‘‘abnormal Pao, is 
not independent of ‘‘prior bronchopulmonary disease " 
or "airway edema" because hypoxemia is regular y 
associated with both inhalation injury and chrenic 
pulmonary disease. Stepwise discriminant analysis, 
however, is designed to eliminate linked variables, and 
because the addition of each produced the reduction in 
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Fic. 1. Probability of fatal 
outcome as a function of 
six-factor model index Z 
(probabilities obtained us- 
ing GLIM probit analysis 
program'*—LAC/USC Data 
1973-1976). 


5.5 6.0 6.5 


y | * 0.037 Total burn area (% BSA) 
o Ja *0.028 Third degree burn area (€; BSA) 
E *0.40 |f prior bronchopulmonary disease 
O +0.52 If abnormal Pa O5 
1.0 
< ’ *0.56 If airway edema 
< 
Lu 0.8 
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O 
a 0.6 
= 
< 
z 0.4 
O 
a 
a 0.2 
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Discussion 


deviance noted in Table 2, all three were considered 
statistically independent and retained. 

It is of interest that respiratory factors were found to 
be important discriminants of outcome in this model 
since respiratory complications have long been known 
to be a major, if not the most common cause of death in 
burn patients.' Other aggravating factors such as 
suicidal intent, associated fractures or head injuries, 
prior cardiovascular or liver disease, etc., may also 
have had major effects of outcome. A larger study 
population would be necessary to test this hypothesis, 
however. 

Two precautions should be cited about the use of 
mathematical models for prognostic purposes. First, 
prognosis in a given case is always and at best an 
informed forecast of the unknown. Although the more 
we know of the past the more accurate will be our 
forecast, a model of the probability of fatal outcome in 
one burn care facility should not be used to forecast 
outcome in another. The patient populations involved, 
methods of treatment, in addition to other factors may 
differ widely. Second, in an attempt to describe trends, 
mathematical models tend to hide the ‘‘outlying’’ rare 
case. In seeking to identify precedent for survival in 
massive burns, therefore, raw data rather than 
mathematical formulations would seem to be the most 
appropriate information to give a patient when he is 
deciding to give or withold consent for a given form of 
therapy.!? 

Several authors have proposed that different ap- 
proaches to burn care may be meaningfully compared 
using patient age and total burn area as the cardinal 
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TABLE 4. The Effect of Added Risk Factors on the Probability of Fatal Outcome Using Multifactorial Probit Analysis 


Hypothetical Cases and Risk Factors Present 


Calculated Probability of 
Fatal Outcome Using 





Prior 

Age Total Burn 3° Burn Bronchopulm. Pao, Airway 2 Factors 6 Factors 
(years) (% BSA) (% BSA) Disease <70 mm Hg Edema (from Table 3) (from Figure 1) 

42 50 0 0 0 0 0.7 0.3 
"4 50 20 0 0 0 0.7 0.5 

42 50 20 Present 0 0 0.7 0.7 

42 50 20 Present Present 0 0.7 0.8 

42 50 20 Present Present Present 0.7 0.9 
determinants of burn mortality.?:*:19.13:202224 Yet. our 9. Cornell, R. G.: Evaluation of Emergency Medical Services by 

e Using a National Burn Registry, Emergency Medical Services 
analysis suggests that at least four other factors present Systems Research Projects. DHEW Publication NoHRAI77— 
on admission must be considered before drawing 3194. Hyattsville, Maryland, National Center for Health 
conclusions from such comparisons, and most pub- Services Research, 1977 pp 77-80. . 
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Cancer of the Stomach 


Review of Consecutive Ten Year Intervals 


KENNETH ADASHEK, M.D.,* JAMES SANGER, M D.,f WILLIAM P. LONGMIRE, JR., M.D." 


Records were reviewed for all patients who underwent 
primary treatment for adenocarcinoma of the stomach at two 
UCLA hospitals between 1956 and 1975. Division of the data 
into two, ten-year time periods reveals a pattern of unchanging 
presentation and pathologic characteristics which probably 
accounts for the unaltered response to operative therapy. The 
consistency of certain prognostic findings justifies a surgical 
approach in which extensive resections are only setectively 
employed. 


HE DECLINING INCIDENCE of gastric cancer repre- 
T sents a persistent puzzle. The National Cancer 
Institute's Third National Cancer Survey showed a 
63% decrease in this disease during the two decades 
from 1950 to 1970.7 Moreover, the age-adjusted death 
rate from stomach cancer diminished more than 40% 
during the periods between 1950— 1952 and 1955 — 1967, 
a reduction evidently stemming primarily, if not 
exclusively, from a decrease in incidence cf gastric 
cancer. Cady has claimed that ‘‘no progress in the 
surgical management of this disease has beea accom- 
plished since 1950, despite a generally aggressive surgi- 
cal approach. ? It is certainly distressing that his 
statement seems to be true despite apparent - dvances 
in diagnostic and therapeutic techniques. We have, 
therefore, been motivated to review our own expe- 
rience in dealing with stomach cancer, not only to 
further delineate the natural history of the disease, 
but also to determine, by comparing two ten- 
year periods, whether or not any changes can be 
observed in the recognition, diagnosis, virulence. treat- 
ment, or survival of patients with stomach cancer. 
Analysis of these factors might help to clarifv the ap- 
parent therapeutic standstill and provide further cor- 
' roboration of currently recommended surgical therapy. 
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Methods 


Records were reviewed for all patients with adeno- 
carcinoma of the stomach who were seen during the 
years between 1956 and 1975 at UCLA Hospital and 
Harbor General Hospital. Selected information was 
recorded for the 501 patients whose initial treatment 
took place at these hospitals. Patients transferred to 
either of these hospitals for therapy subsequent to 
exploration or initial treatment at other institutions 
were excluded. Follow-up data were retrieved with 
the help of the Central Tumor Registry at UCLA. 
Tabulation and analysis were carried out with the help 
of the Health Sciences Computing Facility at UCLA. 
The survival rates, computed by the standard life table 
method,* were based on the number of persons known 
to be alive at the beginning of each monthly interval. 
Patients lost to follow-up were assumed to have the 
same survival experience as those pursued beyond the 
particular time of loss to follow-up. Deaths without 
cancer were treated the same as losses to follow-up 
for other reasons. Tests of significance comparing the 
survival experience among groups were accomplished 
by means of a rank test developed by Breslow. ! 


Results 


Data were initially analyzed for the entire group of 
501 patients who were admitted between January 1, 
:956, and December 31, 1975. Certain features were 
then selected for comparison between the time periods, 
using the ten year periods 1956 through 1965 and 1966 
through 1975. 


Presenting Characteristics 


The mean duration of symptoms was 6.85 months. 
The chief admission complaints, as shown in Table 1, 
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TABLE 1. Chief Complaint Among 501 Patients 


Symptoms No. of Patients Per Cent 
Pain 193 38 
Weight loss 120 24 
Vomiting 119 24 
Weakness 86 17 
Bleeding 80 16 

: Dyspepsia 81 16 
Dysphagia 64 13 
Anorexia 20 4 





were pain and weight loss, and these are also the most 
frequent symptoms reported in other series, in some 
instances noted in more than 50% of patients. The 
physical findings of weight loss or a palpable abdominal 
mass in almost one-third of patients (Table 2) likewise 
confirm previous reports.? 


Diagnosis 


Table 3 indicates that more than 9046 of patients 
undergoing upper GI x-rays were found to have one or 
more abnormalities. The dominant findings was a filling 
defect (62%), with ulceration noted in 9% and obstruc- 
tion in 15%. However, a substantial number of these 
patients were explored with the specific diagnosis still 
in considerable doubt. Moreover, of the patients 
undergoing gastroscopy, only about half had a biopsy- 
proven diagnosis of carcinoma established prior to lap- 
arotomy. It is interesting that the cytologic and secre- 
tory studies, which are less frequently employed, were 
nevertheless as accurate diagnostically as gastroscopy. 


Operative Therapy 


Only 7446 of the 501 patients came to laparotomy, 
with a resection rate of 44% for the entire population 
‘of patients admitted, and a curative resection rate of 
26% (Table 4). The 222 resections represented 60% of 
"the patients undergoing operation; the 132 resections 
for cure comprised 3646 of the operated patients. The 
overall operative mortality rate was 13% of the 369 
operated patients (Table 5 lists the specific complica- 
tions), and the overall five year survival rate was 10% 
of the 501 patients who underwent initial treatment 
at our hospitals. 


TABLE 2. Findings on Physical Examination 


—— ÉRIC 
No. of Patients Per Cent 


eee 


Weight loss 145 29 
Abdominal mass 146 29 
Cervical lymph nodes 35 7 
Rectal shelf 8 2 


—————————————- 


CANCER OF THE STOMACH 


TABLE 3. Diagnostic Studies Employed 


Positive Results 
(% of Patients 


No. of Patients Per Cent Tested) 
Upper GI series 471 94 9] 
Gastroscopy 162 32 54 
Gastric washings 111 22 59 
Gastric acid studies 49 10 61 


Characteristics of the Pathology 


The data in Table 6 confirm what was implied by the 
symptoms and physical findings. This disease is usually 
seen when it is already advanced; in more than half 
the resected specimens, the cancer had penetrated 
through the serosa. In most cases the lesions were 
larger then 4 cm, and in 44% the tumor had spread to 
secondary lymph nodes, which are perigastric nodes 
remote from the primary tumor (equivalent to N, in- 
volvement using the TNM classification). These 
characteristics are similar to the findings reported by 
Kennedy.* 


Survival Data 


Operative mortality and five year survival for cura- 
tive resections are listed in Table 7 according to the 
type of resection performed. The particularly dismal 
results following total gastrectomy undoubtedly reflect 
the fact that the more extensive procedure, carrying 
the maximum operative risk, is applied to the patients 
with the most advanced disease. Although the other 
survival figures are more encouraging, it must be noted 
that 10-12% of patients who die of disease succumb 
more than five years after resection,2 so that cure 
rates are undoubtedly even lower than the five year 
survivals reported in Table 7. 

Table 8 records cumulative survival as a function of 
various features of the pathology. The total number of 
patients in each category is less than the total number 
of curative resections reported, because in each 
category specific data could not be obtained for a small 
number of patients. The degree of lymph node involve- 
ment is seen to correlate significantly with survival for 
all three categories of involvement. Depth of penetra- 


TABLE 4. Operative Therapy Among 501 Patients 








Type of Surgery No. of Patients Per Cent 
Laparotomy 369 74 
Total resections 222 44 
Curative resections 132 26 
Palliative resections 90 18 
Palliative bypass 62 12 
Exploration only 85 17 


—————————————————————————————————————— 
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TABLE 5. Major Postoperative Complicatiorss TABLE 6. Characteristics of the Pathology in Resected Cases 
=% of All No. of Patients Per cent 
Operated Cases 
Complication No. of Patients (369) Depth of penetration 
Mucosa or submucosa 14 6* 
Pneumonia 42 11 Muscularis 72 ant 
Anastomotic leak 29 8 Serosa 125 56* 
Cardiac 23 6 Not recorded 11 > hd 
Bleeding 15 4 Extent in gastric wall à 
Pancreatitis 6 2 <4 cm 67 30 
Anastomotic obstruction 6 2 >4 cm 140 63 
Renal failure 6 2 Not recorded 15 a 
Pulmonary embolism 3 | Lymph nodes involved 
All nodes negative 68 31 
Primary nodes positive 27 12 
tion shows a significant correlation for serosal involve- — RAGES polve i ie 
ot recorded 30 14 


ment as compared with lesser degrees of penetration, 
and in fact serosal involvement appears to be as prog- 
nostically unfavorable as involvement of secondary 
lymph nodes. However, since we have not isolated 
patients with serosal involvement and negative nodes, 
nor those with nodal involvement and shallow penetra- 
tion, comparing these features is speculative. We found 
that the size of the tumor provides a suggestive but 
not significant indication of prognosis, using a 4 cm 
dividing point, but Cady noted a positive corre ation 
with prognosis when ulcerative or polypoid carcinomas 
were stratified more precisely. 


Comparison by Time Period 


Table 9 shows the decrease in absolute number of 
patients seen, with male-to-female ratios essentially 





* Per cent of 222 resected cases. 


unchanged. This 14% decrease in the number of 
stomach cancer patients occurred during intervals 
when there was a 70% increase in the number of all 
adult hospital admissions. Population shifts prevent 
any conclusions about changing incidence of the 
disease, but the numbers are suggestive of a bona fide 
reduction. 

In Table 10 certain characteristics of symptoms and 
physical findings are compared. The mean duration of 
symptoms for both groups is almost identically short. 
The American Joint Committee on Cancer Staging and 
End Results Reporting found a longer duration of 
symptoms to be correlated with longer survival, per- 
haps indicating that such patients had slower growing 


TABLE 7. Curative Resections —Operative Mortality and Survival by Type of Resection 


I __ — ———————— 


Operative Mortality 


Type of Resection No. of Patients Per cent Number Per cent 5 Year Survival 
a NUN MEME llli 
Total gastrectomy af 20 4 15 10% 
Subtotal gastrectomy 86 65 6 Fi 38% " 
Esophagogastrectomy 19 14 2 11 37% 

All curative resections 132 100 12 9 32% 


a_r Q 


TABLE 8. Curative Resections —Cumulative Survival by Pathologic Characteristics 


No. of Median 
Patients OC 2 Mes. 6 Mos. L Yr 2 YTS: 3 Yr. 5 Yrs. * Mos. 
IS 
Depth of penetration* 
Mucosa or submucosa 14 11 92 83 83 59 .44 44 28.6 
Muscularis 55 42 98 .86 Ta 53 51 .45 44.2 
Serosa 59 45 .9€ .81 .61 .40 M e A5 15.4 
Extent in gastric wallt 
<4 cm 53 40 92 .90 sat 54 .48 ST 33.5 
>4 cm 74 56 1.00 .79 .66 .42 33 .28 19.3 
Lymph nodest 
All negative 56 42 .98 .94 .79 .63 oe Y .44 45.1 
Primary positive 24 18 1.00 91 .65 .49 .42 .34 23.8 
Secondary positive 40 30 .95 .69 .55 Be 18 18 12.6 
i 0 00D 
*p = .169. tp = .374. tp = .001. 
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TABLE 9. Comparison by Time Period —Basic Information 





1956—1965 1966-1975 
SORE E E E S —Á— ÀÁ—: 
No. of patients 269 232 
Per cent male 62 6l 
Per cent female 38 
Family history of stomach cancer 7 3 


——————————————————————————————————— 


tumors. If this is the case, then our data on dura- 
‘tion of symptoms might suggest that we are seeing a 
disease of unchanging virulence. The diminished 
incidence of palpable mass lesions and demonstrable 
weight loss would not seem to support such a con- 
clusion. However, we also compared characteristics 
of the pathology by time period (using the data in 
Table 6), and found no significant difference in 
distribution within any category. 

The increased incidence of dysphagia probably re- 
flects the increase in proximal lesions seen during the 
second ten year period. 

The most important changes in diagnostic evaluation 
were the increased use of gastroscopy during the 
recent decade, and the improved accuracy of the test 
itself in establishing a diagnosis (Table 11). These are 
likely reasons for the smaller percentage of patients 
whose laparotomy was considered part of their diag- 
nostic work-up. The major benefit seems to have been 
the fact that fewer patients underwent exploration only 
(21% vs. 12%, Table 12). The positive biopsy rate of 
60% of patients who had endoscopy is a clear improve- 
ment, but still falls short of the expectations of most 
clinicians, and points out the limitations of this 
procedure. 

The resection rates shown in Table 12 are based on 
the total patient population in each time period. Total 
resections correspond to 55% of operated cases in 
1956-65, and 66% of operated cases in 1966-75. Simi- 
larly, the curative resection rates were 34% of operated 


TABLE 10. Comparison by Time Period — 
Characteristics of Presentation 


——————————— ÁN 
1956— 1965 1966— 1975 


———————————————— 


Duration of symptoms 


(mean no. of months) 6.9 6.8 
Chief complaint 

Pain 38% 40% 

Vomiting 24% 24% 

Bleeding 19% 13% 

Dysphagia 9% 17% 
Physical examination 

Weight loss 37% 19% 

Abdominal mass 38% 19% 

Cervical lymph nodes 8% 6% 

Rectal shelf 2% 2% 
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TABLE 11. Comparison by Time Period —Diagnosis 








1956— 1965 1966— 1975 

Upper GI : 

Ulceration 15% 23% 

Obstruction 16% 14% 

Filling defect 63% 61% 

Linitis 12% 10% 
Gastroscopy performed 12% 56% 
Positive biopsy — per cent 

of patients tested 30% 60% 
Explored for diagnosis 70% 51% 





cases in the first time period, and 41% in the second 
time period. The most striking findings are the remark- 
ably similar operative mortality and five year survival 
rates for the two time periods. As indicated in Table 
13, figures for the specific subgroups undergoing sub- 
total gastrectomy also demonstrate minimal differences 
between time periods. The numbers of patients in the 
total gastrectomy and esophagogastrectomy groups are 
too small for meaningful comparison of mortality and 
survival data between groups. Cumulative survival as a 
function of the pathology (penetration, extent, node 
involvement), also compared across time periods, was 
not significantly different. 


Discussion 


ReMine et al. reported survival rates for patients 
with stomach cancer who were seen in a 1940—49 time 
period, and noted minimal improvement for similar 
patients treated between 1950-59. Cady compared 
patterns of surgical therapy and found little change 
between 1950 and 1966. Our observations have been 
similar to theirs and bring the evaluation up to 1975. 
Five year survival in our series remains at 1062 for all 
patients admitted with stomach cancer, and at 32% for 
patients undergoing resection for cure. Analysis of 
our cases reveals that from the standpoint of symptoms 
and pathologic findings, we are not seeing patients any 


TABLE 12. Comparison by Time Period —Operative Therapy 


————————— 


1956—1965 1966— 19785 
eee 

Laparotomy 71% 76% 
Total resections 39% 5196 " 
Curative resections 24% 31% 
Exploration only 21% 12% 
Operative mortality 

All cases 11% 1596 

Curative resections 9% 9% 
Five year survival 

All cases 8% 10% 

Curative resections 31% 32% 


———————————— 
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TABLE 13. Comparison by Time Perio —Operative Mortality and Survival by Type of Curative Resections 


EEE 


Type of Resection No. of Patients 


Per Cent 


Operative Mortality 


Number Per cent 5 Year Survival 


——————————————————————————————————————————————————————————— € 





1956— 1965 
Total gastrectomy 15 23 2 13 — 
Subtotal gastrectomy 43 67 2 5 40% 
Esophagogastrectomy 6 9 2 33 — 
1966-1975 
Total gastrectomy 12 18 2 17 — 
Subtotal gastrectomy 43 63 4 9 34% 
Esophagogastrectomy 13 19 0 — — 
earlier in their course. The impact of increasing use of Acknowledgments 


endoscopy seems to be that some patients may be 
spared a needless exploration, but it has not resulted in 
finding disease during more curable stages. 

The persistently dismal survival rates for patients 
with serosal penetration or secondary lym»h node 
involvement seem to indicate that extensive resections 
have a limited application. For example, while reutine 
prophylactic removal of potential sites of nodal metas- 
tases has been recommended by some authors. given 
the prognosis when such distant nodes are positive, 
we would advise against this practice whenever the 
extended resection would add significantly to operative 
mortality. This caution applies chiefly to dissection at 
the celiac axis and at the tail of the pancreas. On the 
other hand, if gross disease is present in locations ad- 
jacent to the stomach, an aggressive approach is 
probably justified when the tumor can be completely 
excised, although we still believe that indicatioms for 
resection of the tail of the pancreas are rare. 


We wish to acknowledge the help of Mildred Weiss and Jane 
McMahon at the UCLA Central Tumor Registry, and Lee Youkeles 
in the Department of Biomathematics. Computing assistance was 
obtained from the Health Sciences Computing Facility at UCLA. 
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Prospective Evaluation of Angiography in the Diagnosis 
and Management of Patients Suspected of Having 


Pancreatic Cancer 


C. R. MACKIE, M.B., CH.B., F.R.C.S., C. T. LU, M.D., H. G. NOBLE, M.D., M. J. COOPER, M.B., B.S., F.R.C.S., 
P. COLLINS, M.D., G. E. BLOCK, M.D., M.S., F.A.C.S., A. R. MOOSSA, M.D., F.R.C.S.,* F.A.C.S. 


One hundred three patients suspected of having pancreatic 
cancer underwent celiac and superior mesenteric arteriography 
which was reported ‘blind.’ Final diagnosis, operative findings, 
and resectability of pancreatic cancers were correlated with 
. angiography reports. Forty patients had pancreatic cancer. 
Thirty-seven of these underwent laparotomy, and 14 (37%) had 
resectable lesions. Sensitivity and specificity of arteriography 
for pancreatic cancer were 72% (29/40) and 71% (45/63) respec- 
tively. Resectability was unrelated to the angiographic diag- 
nosis. Nonresectability was related to an angiographic finding 
of definite tumor vessels (4/4), large-vessel encasement (14/17), 
and major venous pathology (8/11). Only the first of these was 
unique to pancreatic cancer. Hepatic metastases were detected 
in only six of 13 patients. Small-artery encasement, arterial 
occlusion, vessel displacement, and gallbladder distention were 
not indicators of diagnosis or extent of disease. Major anatomic 
anomaly of foregut vasculature was revealed in 25% of angio- 
graphic studies. Prior knowledge of such anomalies has impor- 
tant bearing on the operative approach to pancreatic resection. 
We conclude that angiography should be performed prior to 
laparotomy whenever a resectable pancreatic cancer is suspected 
from other investigations. When used prospectively, angiog- 
raphy is not a reliable diagnostic or prognostic tool for pancre- 
atic cancer. 


EVERAL WORKERS HAVE EVALUATED the diagnostic 
S accuracy of angiography for cancer of the pancreas 
by retrospectively reviewing the angiographic studies 
of those patients who had the diagnosis confirmed.! 9:4 
This method gave high diagnostic sensitivities ranging 
from 86° to 94%.'* Prospective studies *7 1917-3 have 
yielded significantly lower and much more variable 
figures; in these reports, the diagnostic sensitivity for 
pancreatic cancer has ranged from 29!° to 100%,‘ the 
average prospective detection rate being approximately 
two-thirds of pancreatic cancer examined. 

Over a three year period all patients presenting to the 
University of Chicago Hospitals with suspected pan- 
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creatic cancer have been included in a prospective diag- 
nostic protocol, described elsewhere." By adopting a 
low threshold of suspicion we have identified a group of 
pancreatic cancer patients with earlier disease. The 
patients selected have undergone the investigative 
protocol without any increase in morbidity or mortality, 
and with a reduction of mean hospital stay.'’ A majority 
of these patients have proved to have diseases other 
than pancreatic cancer and they provide an acceptable 
control group for the evaluation of techniques for diag- 
nosing pancreatic cancer. 

Earlier in our study we reported the results of a 
prospective assessment of four different tests for pan- 
creatic cancer.!* We found that the diagnostic accuracy 
of angiography was inferior to both endoscopic retro- 
grade cholangiopancreatography (ERCP) and to gray 
scale ultrasonography. A recent re-evaluation of our 
experience with ERCP? has confirmed its superiority. 

The purpose of the present study was to examine our 
collected data on angiography to establish its proper 
role, if any, in the diagnosis and management of pancre- 
atic cancer. 


Patients and Methods 


One hundred three patients (50 males, 53 females: 
mean age 55 years, range 17-75) were studied angio- 
graphically by percutaneous femoral artery cannulation. 
Selective catheterization of both celiac and superior 
mesenteric arteries was achieved in 85 patients. THe 
remaining 18 patients had one or other of these vessels 
catheterized, and six of these were among 23 in whom 
superselective catheterization of one or more vessels 
(splenic artery, gastroduodenal artery, dorsal pancre- 
atic artery, etc.) was achieved. Choice of angiographic 
technique, injection volumes and rates, and the use of 
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TABLE l. Diagnosis Obtained From Angiography in 193 Patients 
Suspected of Having Pancreatic Cancer 
asin acer een -——— ————»—————"— 
Definitive Diagaosis 





Angiographic Pancreas Other 
Diagnosis Cancer Diagnosis Total 
Sle seen lt at ae (000 
Pancreas cancer 29 13 42 
Firm 22 2 24 
Probable 3 3 6 
Possible 4 8 12 
Inconclusive or not 
diagnostic 5 5 10 
Within normal limits 5 25 30 
Other diagnosis M 20** 21 
Total 40 63 103 





* Pancreatitis. **16 correct. 

pharmacological agents was left to the discretion of the 
individual radiologist, who on all occasions had no prior 
knowledge of the results of other investigations or of 
the likely diagnosis except that the patient was in our 
"pancreatic protocol." The radiologist’s report was 
likewise "'blind"'; thus analysis of these repor's is truly 
prospective. 

Of the 103 patients studied, 77 subsequent'y under- 
went laparotomy. Of the other 26 patients, ene, who 
had had a bypass procedure elsewhere for pancreatic 
cancer declined further operation, one who was cyto- 
logically positive for pancreatic cancer died of mtercur- 
rent disease, and a third had metastatic pancreatic 
cancer diagnosed by other investigations and a positive 
liver biopsy. In the remainder, the diagnosis of pan- 
creatic cancer was confidently excluded on the basis of 
other investigations, and review over a period of at 
least one year. 

In interpreting the radiologist's report, an inferred 
diagnosis of pancreatic cancer was designated zs being 
either "firm," "probably," or "possible." For the 
purpose of realistic analysis, when the x-rays were 
reported as being "inconclusive"' or ‘‘not diagnostic," 
they were designated as incorrect irrespective cf the 


TABLE 2. Laparotomy Findings in 13 Patients with an Angi-graphic 
Diagnosis of Pancreatic Cancer (False-positives) 





Number 





Firm or probable angiographic diagnosis 
. Adenocarcinoma of duodenum 
Pancreatic pseudocyst 
Cholecystitis and gastritis 
Pancreatic Z-E tumor with metastases 
Carcinoma of common bile duct 
Possible angiographic diagnosis 
Pancreatic pseudocyst 
Apudoma of duodenum 
Chronic pancreatitis 
Hepatic cirrhosis 
Negative laparotomy 


— m — — A 
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final diagnosis. However, when a differential diagnosis 
was given by the radiologist, a "possible" diagnosis of 
pancreatic cancer was recognized. 

All specific findings were correlated with the final 
diagnosis, with the laparotomy findings, and, in particu- 
lar with the resectability of pancreatic cancers. As far 
as possible, vascular anomalies noted by the radiologist 
were considered in relation to operative problems en- 
countered, or avoided, in the course of pancreatic 
resections. 

In this report "sensitivity" refers to the proportion of 
positive tests in all patients with the disease, and 
"specificity," the proportion of conclusively negative 
tests in all patients without the disease. ‘‘Resectable’’ 
means that all macroscopically evident tumor was 
removed. 


Results 


Forty patients had a final diagnosis of pancreatic 
cancer, confirmed by biopsy or resection. Of the re- 
maining patients, 17 had other cancers and 46 had 
benign diseases. Tumors deemed histologically to have 
arisen from duodenum (four cases), pancreatic islet 
cells (three cases), and common bile duct (four cases) 
were not included in the pancreatic cancer category. 

The angiographic diagnosis for the whole series are 
summarized in Table 1. A correct diagnosis of pancre- 
atic cancer was obtained for 29 patients. There were 
11 false-negative reports. Of these, five were ‘within 
normal limits’ and another five were ‘inconclusive’ or 
‘not diagnostic.’ One patient with pancreatic cancer 
was diagnosed as pancreatitis. Four patients with 
chronic pancreatitis were diagnosed as cancer but the 
differential diagnosis was given in two of these reports. 


TABLE 3. Angiographic Findings in 103 Patients 


Pancreas Cancer . 
Other 
Resectable Unresectable Pathology 
Number of patients 14 261 63 
Arterial displacement 7 6 27 
Large vessel occlusion l 3 3 
Small vessel occlusion 4 0 2 
Large vessel encasement 3 14 E" 
Small vessel encasement 6 6 9 
Venous abnormalities 3 8 a" 
Gallbladder distention 5 3 6 
Definite tumor vessels 0 4 0 
Tumor blush 0 0 21 
Hyperemia or increased 
vascularity in region of 
pancreas 3 l 7 


* Carcinoma of common bile duct. **Chronic pancreatitis (one 
case). Pancreatic abscess (one case). Carcinoma of common bile 
duct (three cases). *Apudoma of duodenum (one case). Chronic 
pancreatitis (one case). +tIncludes three patients who did not have 
laparotomy. 
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The final diagnoses of all 13 false-positives are shown 
in Table. 2. 

No specific angiographic feature was common to all 
true-positive angiographic diagnoses of pancreatic 
cancer, either in the group as a whole or in the "firmly" 
diagnosed subgroup. Other than the finding of definite 
tumor vessels in the region of the pancreas, which 
‘occurred and led to the correct angiographic diagnosis 
in four cases, there was no specific finding that was 
unique to pancreatic cancer (Table 3). Of 29 correctly 
diagnosed pancreatic cancers, 17 showed large-vessel 
encasement (gastroduodenal artery included). One or 
more of four findings (tumor vessels, large-vessel 
encasement, small-vessel encasement, venous abnor- 
malities) were referred to in all true-positive reports. 
Eight of the 11 patients who had one or more of these 
findings and did not have pancreatic cancer (Table 3) 
had a false-positive report. On only one occasion (non- 
opacification of the splenic vein) was one of these four 
features mentioned in the 11 false-negative reports. 

Thirty-seven of the 40 pancreatic cancer patients 
underwent laparotomy, and 14 (37%) had resectable 
lesions. Of the 29 patients whose pancreatic cancers 
were correctly diagnosed by angiography, 11 had re- 
sectable tumors (38%). Of the 11 whose angiography 
reports were false-negative, three had tumors that were 
resectable (27%). 

Thirteen pancreatic cancer patients were found to 
have hepatic metastases and six of these were disclosed 
by angiography. There was one false-positive report of 
hepatic metastases. 

The frequency of particular angiographic features in 





Fic. 1. Superior mesenteric arteriogram. The common hepatic 
artery arises from the superior mesenteric artery. There is encase- 
ment of the proximal gastroduodenal arvery and narrowing of the 
proximal right gastroepiploic artery. The gallbladder, opacified from 
a previous investigation, is enlarged. Patient had a resectable pan- 
creatic cancer. 


ANGIOGRAPHY IN PANCREAS CANCER 





Fic. 2. Celiac arteriogram—venous phase. The splenic vein shows 
narrowing and encasement. Patient had a resectable pancreatic cancer. 


resectable and unresectable pancreatic cancers are 
summarized in Table 3. All four patients showing defi- 
nite tumor vessels had unresectable lesions. Fourteen 
of 17 patients (82%) with large-vessel encasement 
proved to have unresectable tumors. Venous abnor- 
malities had a less well defined relationship to unresect- 
ability (73%). No other finding, or combination of 
findings, could be construed to be evidence of resect- 
ability or unresectability by its presence or absence. 
Seven unresectable cancers showed no angiographic 
features suggesting unresectability (tumor vessels. 
large-vessel encasement, venous involvement. hepatic 


TABLE 4. Vascular Anomalies Demonstrated in a Series 
of 103 Angiographic Studies* 
—^————— HEN 


Current 
Series Michels Odnoralov 
Vascular Anomaly (103) (200) (308) 


——————————————— 


CHA from SMA 2% 4.5% 2% 
RHA from SMA 12% 11% Rarely 
LHA from LGA 4% 10% 1/308 
Accessory LHA from LGA 067 8% 16% 
Accessory RHA from SMA 0% 1% 2% 
Common origin of CA and SMA 1% 3% 
CHA and SA independently from 

aorta 1% 6% 
Cystic artery from GDA 1% 0.5% 
LGA from RHA 1% 
GDA from LHA 1% 
Inferior phrenic arteries ` 

bilaterally from CA 1% ° 
RHA from GDA 1% 

Total 25% 


* Incidence obtained by Michels from 200 cadaveric dissections’, 
and Odnoralov from 308 cadaveric dissections!!! shown for compari- 
son. CHA: Common Hepatic Artery. SMA: Superior Mesenteric Ar- 
tery. RHA: Right Hepatic Artery. LHA: Left Hepatic Artery. LGA: 
Left Gastric Artery. CA: Celiac Axis. SA: Splenic Artery. GDA: 
Gastroduodenal Artery. 
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Fic. 3. Superior mesenteric anrteriogram. The right hepatic artery 
arises from the superior mesenteric artery (this anomaly occurred in 
12% of patients studied). The intrahepatic arteries are s2rpiginous 
and tortuous, suggesting cirrhosis. The pancreas is hyperemic and 
hypervascular. Angiographic diagnosis was pancreatitis. Patient had 
a resectable cancer of the head and body of the pancreas. 


metastases); such features occurred in four resectable 
cancers (Figs. 1 and 2). 

Anatomic anomalies of the foregut vasculature were 
demonstrated in 26 angiographic studies (25%). These 
are summarized in Table 4. The frequency of anomalies 
in pancreatic cancer patients (30%) was similar to that 
in patients with other diagnoses (22%). 





Fic. 4. Celiac arteriogram showing a common origin of «el ac and 
superior mesenteric arteries. There is encasement of the posterior 
superior pancreaticoduodenal artery and its branches. The galiblad- 
der is grossly enlarged. Patient had a resectable cancer ot the head 
of the pancreas. 


Ann. Surg. e January 1979 à 


Six patients with resectable pancreatic cancers had 
vascular anomalies. Three had a right hepatic artery 
that arose from the superior mesenteric artery (Fig. 3). 
The aberrant vessels were identified and preserved at 
the time of tumor resection. One patient had a celiac 
and superior mesenteric artery of common origin 
(Fig. 4). This anomaly was confirmed by the surgeon 
who was able to dissect and preserve these structures 
during pancreatic resection. In one patient the right 
hepatic artery arose from the gastroduodenal artery. 
The sixth patient in this group had a common hepatic 
artery arising from the superior mesenteric artery 
(Fig. 1). 

Five patients with unresectable pancreatic cancer 
had vascular anomalies. In none of these was unre- 
sectability attributed to the presence of the anomaly. 
In two other patients, who did not have cancers, severe 
stenosis of one of the two major arteries was revealed 
by angiography. 

One major complication of angiography occurred in 
this series. Dissection of an atheromatous plaque at 
the origin of the superior mesenteric artery occurred at 
the time of catheterization in one patient and neces- 
sitated arterial reconstruction at the time of pancreatic 
resection. Subintimal injection of contrast in the aorta 
of another patient had no clinical sequelae and re- 
quired no treatment. 


Discussion 


In this whole series, the diagnostic sensitivity and 
specificity of angiography for pancreatic cancer were 
72 and 71% respectively. This is an improvement on our 
previously reported series of 57 patients,'? and is prob- 
ably due to the increasing experience of our radiologists. 
The sensitivity is within the range of values reported by 
other prospective workers. Bookstein et al.' reviewed 
the angiograms of 300 patients including 41 with a final 
diagnosis of pancreatic cancer. They found a sensitivity 
of 75% and a specificity of 96%. They did not mention 
the resectability of the pancreatic cancers studied, but 
did report that '" most patients in this series had rather 
far advanced carcinomas at the time of angiography.” 
Tylen'* found a sensitivity of 68% in a series of 134 
patients. Onlv positive and false-negative angiograms 
were considered in this study. Nebesar and Pollard'? 
obtained a sensitivity of only 29%, with a specificity of 
80%, in their well controlled series. MacGregor and 
Hawkins’ have reported an overall 92% diagnostic 
accuracy using a selective pharmacodynamic tech- 
nique. As with reports from other authors, their data is 
presented in such a way that it is difficult to compare 
their results directly with other series. The staging of 
the tumors studied and the resectability rate were not 
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reported. Their 100% diagnostic sensitivity for pancre- 
atic cancer has not been approached by other workers 
and must be interpreted with caution pending confirma- 
tion from other centers. 

There are several factors which account for our 71% 
diagnostic specificity for pancreatic cancer, which is 

_less than the high value almost universally reported in 
the literature. First, our strict pathologic classification 
of pancreatic cancer has resulted in false-positive 
_reports for lesions such as islet cell, common bile duct, 
and duodenal tumors. Second, some angiographic fea- 
tures of chronic pancreatitis were interpreted as indi- 
cating the presence of underlying pancreatic cancer. 
Third, in order to obtain a realistic value for specificity, 
we have designated reports that were ‘‘inconclusive”’ 
or "not diagnostic’’ as being incorrect. 

Bookstein et al.' calculated that the most reliable 
angiographic signs of pancreatic cancer are occlusions 
of large arteries, irregular encasement, and tumor ves- 
sels. Tylen'* stated that the angiographic diagnosis of 
pancreatic cancer necessitates the demonstration of 
irregular encasement of arteries and of tumor vessels. 
In his series, encasement was present in 88% of patients, 
and tumor vessels were observed in approximately 60%, 
which is in accordance with the observations of 
Lunderquist? and Bookstein et al.,! but at variance 
with the low incidence of tumor vessels reported by 
most other authors.?*!^ In our series, small-vessel 
encasement was unhelpful in the diagnosis, and only 

17 pancreatic cancer patients (42%) showed large-vessel 
encasement. Only four patients showed definite tumor 
vessels; each had unresectable pancreatic cancer. We 
have made a distinction between definite tumor vessels 
and "tumor blush ' or "increased vascularity,’ neither 
of the latter findings being of diagnostic or prognostic 
value. 

Bookstein et al.' found no patient with pancreatic 
cancer had a completely normal angiogram, and sug- 

„gested that angiography is an effective screening test 
since a normal angiogram "nearly excluded'' cancer. 
However, Tylen'* found no angiographic abnormality 
in 14 pancreatic cancer patients, eight of whom had 
large tumors at operation. Five of our pancreatic cancer 
patients had angiograms that were reported as being 
"within normal limits." We cannot therefore recom- 
mend this invasive procedure as a screening technique. 

Tylen and Arnesjo’’ have suggested that a normal 
angiogram is a good prognostic sign of resectability of 
pancreatic cancer. Our experience does not support 
this view. We found that resectability was unrelated to 
angiographic diagnosis. 

Fredens et al.* found pronounced inaccuracy in the 
angiographic detection of hepatic metastases. In their 
series, only four of eight patients with heaptic metasta- 
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ses were correctly diagnosed and there were four false- 
positives. Paul et al.'? diagnosed three of four such 
occurrences. Bookstein et al.' found that angiography 
was positive in seven of 13 patients with confirmed | 
hepatic metastases, and they had a false-positive rate of 
10%. In our series only six of 13 hepatic metastases 
were detected angiographically. There was one false- 
positive report. We conclude that an angiographic 
report of hepatic metastases cannot be interpreted as 
irrefutable evidence of disseminated disease. 

Tylen and Arnesjo? correlated their angiographic 
findings with tumor resectability and survival. They 
concluded that encasement of large (extrapancreatic) 
arteries indicated unresectability, whereas encasement 
limited to small (intrapancreatic) arteries, or the pres- 
ence of tumor vessels alone, suggested that radical 
resection was possible in about 40% of cases, with a 
significant increase in survival time. They further 
postulated that the borderline of resectability appeared 
to be involvement of the gastroduodenal artery, with 
2396 of such cases resectable with palliation but without 
prolongation of survival. 

Suzuki et al.'? obtained preoperative angiograms in 
65 patients with pancreatic cancers and divided them 
into four groups according to the extent of radiographic 
arterial "invasion." Of 17 patients who had resectable 
lesions, 13 were in group I (invasion radiologically 
absent or limited to arteries cofined to the pancreas), 
and three were in group II (invasion of tumor extended 
to arteries adjacent to the pancreas but not to arteries 
of extrapancreatic organs). Their survival data demon- 
strated that, with lesions in the head of pancreas, resec- 
tion resulted in a substantial prolongation of mean 
survival time in group I patients, but a shorter prolonga- 
tion in group II. They found no significant difference 
in survival for cancer of the body of the pancreas 
between resected and unresected patients irrespective 
of angiographic classification. However, the patient 
numbers were small in this analysis and their conclu- 
sions are at best speculative. 

Our own experience tends to confirm the view that 
the most frequent angiographic finding to correlate with 
resectability is the extent of arterial encasement. In our 
survey, small-vessel encasement corresponded to 
Suzuki's group I. There was no correlation between 
the presence or absence of this finding and resectability, 
or indeed the actual diagnosis (Table 3). On the other 
hand we found that 14 of 17 pancreatic cancer patients 
showing large-vessel encasement (Suzuki's groups II’ 
and III) had unresectable lesions. Tylen and Arnesjo? 
noted that venous involvement indicated a slightly 
worse prognosis only when concommitant arterial 
encasement or tumor vessels were present. In our 
series, eight of 11 pancreatic cancer patients showing 
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venous involvement had unresectable lesions: two of 
these showed no large-vessel encasement. Three re- 
sectable cancérs had venous abnormalities, al! confined 
to the splenic vein (Fig. 2). One had encasement of 
the splenic artery, the second, encasement of the 
gastroduodenal artery, and the third showed no arterial 
encasement. 

To date we have made no attempt to correlate 
angiographic "'staging'' and survival. The gross extent 
of a tumor and its resectability are only two of many 
factors which influence survival, and a much greater 
number of patients will be required before meaningful 
survival analysis can be attempted. 

Braasch and Gray” have pointed out the importance 
of appreciating the frequency with which damage ‘o the 
hepatic blood supply, complicating pancreatoduo- 
denectomy, occurs as a result of local vascular anoma- 
lies. They have stressed that resection is rarely rendered 
impossible by the relation of aberrant vessels to a pan- 
creatic tumor, but that failure to identify and preserve 
anomalous hepatic arteries, which are not always 
palpable behind or to the right of the common bile cuct, 
may frequently result in hepatic ischemia and post- 
operative complications. These authors have examined, 
with reference to the Whipple procedure, the data on 
hepatic arterial variations obtained by Michels? from 
200 cadaveric dissections. Michels found that the 
hepatic arterial supply was ‘‘normal’’ in only 50% of 
cadavers examined. Odnoralov'! studied he>atic 
arterial variations in 308 cadaveric dissections. We 
have compared the findings of both Michels and 
Odnoralov with the frequency of variations noted in 
our angiogram series (Table 4). We found that 25% of 
patients showed an anomaly of the foregut vasculature, 
and 88% of these involved the hepatic blood supoty. 
In our experience, ligation of a major hepatic artery, 
in the presence of jaundice, uniformly lead to fatal 
hepatic necrosis. 

It is worthy of mention that, in this series, no patient 
was reported to have an accessory hepatic artery. m 
spite of the relatively high incidence found in cadaveric 
dissections (Table 4). Possibly such vessels were pres- 
ent in some of our patients, but were not reported bv 
the radiologist, being taken to be of little clinical sign fi- 
cance. However, prior knowledge of such accessory 
vessels could help the surgeon, in the course of a dif- 
ficult resection, to preserve the maximum possible 
hepatic blood supply. We now believe this to be of 
great importance, and are accordingly directing more 
of our attention to such variations. 

Odnoralov!! determined that the common hepatic 
artery, in its course to the liver, may follow descending, 
horizontal, or ascending directions. Clearly a common 
hepatic artery that lies in close relation to the par- 
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creas and duodenum requires careful identification at 
the time of resection to ensure that it is not damaged. 
Preoperative angiography will give prior warning of 
such a variation. 


Conclusions 


We conclude that angiography cannot be recom- 
mended as a first line diagnostic test in cases of sus- 
pected pancreatic cancer. ERCP has proven superior’; 
ultrasonography is comparable in diagnostic accuracy 
and has obvious advantages. New techniques of 
computerized axial tomography and computer proc- 
essed ultrasound scans promise to be even more 
sensitive, noninvasive diagnostic tools for the future. 

We have taxed the diagnostic capability of routine 
angiography fully, and doubt whether further refine- 
ments of technique along lines currently available, such 
as greater superselectivity of vessel catheterization, 
and magnification radiography, will substantially alter 
its secondary role as a diagnostic tool for pancreas 
cancer. At present, such refinements can be achieved 
only at the cost of increased time involved and quite 
probably an increase in patient morbidity, which is 
unacceptable when a large proportion of patients to be 
screened have benign disease. 

We have found that neither a normal angiogram nor 
the absence of angiographic demonstration of hepatic 
metastases was helpful in differentiating resectable 
from unresectable pancreatic cancers. We have con- 
firmed that unresectability is related to the finding of 
large-vessel encasement and have shown that it may be 
related to definite tumor vessels and venous involve- 
ment. However we have found that the most frequent 
of these, namely, large-vessel encasement, occurred in 
only 54% of unresectable cases, and in 21% of tumors 
that were, in fact, resectable. 

Certainly, angiographic assessment of tumor exten- 
sion as indicated by the site and size of encased vessels 
may be more accurate than a laparotomy that omits 
dissection to expose the pancreas for close inspection 
and biopsy. Nevertheless, preoperative angiography 
would alter our indication for operation only if it pro- 
vided unequivocal evidence of unresectability. We 
have found that it cannot do so reliably. 

Angiography revealed anomalies of foregut vascula- 
ture in a quarter of our patients, and the hepatic blood 
supply was involved in the majority. The true incidence 
of such anomalies may be higher. Prior knowledge of 
these anomalies has an important bearing on the opera- 
tive approach to pancreatic resection, and may deter- 
mine the successful outcome of resectional surgery. 

We conclude that angiography retains a role in the 
management of patients with pancreatic cancer. It 
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should be performed prior to laparotomy, whenever a 
resectable pancreatic cancer is suspected from other 
investigations, to outline major anomalies of the celiac 
and superior mesenteric arteries in the planning of 
surgical therapy. 
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` Several Standard Elective Operations for Duodenal Ulcer: 


` Ten To 16 Year Clinical Results 


J. C. GOLIGHER, D. B. FEATHER, R. HALL, R. A FALL, D. HOPTON 


J. H. SHOESMITH, F. G. SMIDDY, J. WILLSON-P<PPER 


A survey was undertaken of 558 men with duodenal uicer who 
had been treated ten to 16 years previously bw truncal 
vagotomy and drainage, truncal vagotomy and antrectomy 
and subtotal gastrectomy. Of the 558, 65 had died and 111, 
presumed living, could not be traced, leaving 382 awailable 
for assessment. Between 75 and 85% of the traced patients 
were considered to have an excellent or very goed result, 
which is a slight improvement on the previously published 
results in this same group of patients at five to eight years 
follow-up. Some of the side effects of operation had dimin- 
ished slightly in frequency and there had been no significant 
increase in the incidence of recurrent ulceration since the 
previous survey. Anemia was an uncommon finding. As 
between the various forms of operation, truncal vagotomy 
and antrectomy and subtotal gastrectomy | demonstrated 
significantly better protection against proven recurrent ulcer 
than did truncal vagotomy and pyloroplasty (p < 0.05). Com- 
pared with truncal vagotomy and gastroenterostomy, however, 
the results of both resection operations, though better, cid not 
achieve statistical significance at p — 0.5 level (p — 0.1). In 
regard to Visick gradings the resection procedures had better 
scores, but the differences were not significant at the p — 0.05 
level, except for vagotomy and antrectomy as compared with 
vagotomy and pyloroplasty. But it is stressed that in formu- 
lating a policy of surgical therapy for duodenal ulcer the 
greater inherent immediate risks of resection operations need 
to be borne in mind. 


E HAVE ALREADY REPORTED the five to eight year 
W results of a controlled trial of three standard 
elective operations for duodenal ulcer — truncal vagot- 
omy and gastroenterostomy, truncal vagotomy and 
antrectomy and subtotal gastrectomy — and of t-uncal 
vagotomy and pyloroplasty.?* Recently, we decided 
to conduct a further survey, five to eight years later, 
of the patients involved in these previous enquiries. We 
appreciated that it might prove difficult to make this a 
_worthwhile study. First, the regular annual follow-up 
surveillance of these patients that had been in force 
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up to 1972 had been allowed to lapse and would have to 
be revived specially for this purpose — always a diffi- 
cult exercise. Second, the greater age of the patients 
would probably mean that an increased number would 
have succumbed from intercurrent diseases since their 
operations. But there is such a dearth of good com- 
parative data on the really long-term outcome of dif- 
ferent operative methods for duodenal ulcer, it seemed 
that the attempt to obtain this information should 
be made. 


Methods and Materials 


During the latter half of 1976 and early months of 
1977, letters were sent to all the male patients who 
were known to be alive and with whom we were in 
contact at the times of our five to eight year follow-up 
in the Leeds/York trial and of our study of the results 
of vagotomy and pyloroplasty. They were asked to. 
come to one of our Gastric Follow-up Clinics at the 
three hospitals concerned —the Leeds General Infir- 
mary, St. James’ Hospital, Leeds, and York County 
Hospital. If the initial letter was unanswered or re- 
turned undelivered, the family doctor was contacted, 
and, if he was unable to help, the Executive Council 
was approached for information as to the patient's 
present doctor and location. In some instances the 
patient's former address was visited and the neighbors 
questioned. As a last resort the Registrar-General was 
consulted to make sure that the patient had not died. 

When patients attended the Gastric Follow-up Clinic 
they were questioned, usually by a panel, in the method 
described in our first account of the Leeds/York trial 
and using the same criteria of assessment.'! An impor- 
tant point was that the questioning was conducted 
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TABLE 1. Allocation of 568 Male Duodenal Ulcer Patients to the Different Operative Methods and Their Subsequent Fate 
nnn 
Operations Used 
Patients Randomly Allocated in Leeds/York Trial i 
a A Separate Study 
Vag & G.E. Vag & Antr. Subtot. Gastr. Vag & Py. 
EEE 
No. in each group 126 132 117 192 
Op. deaths 0 0 0 l 
Subsequent deaths 14 17 18 15 
Untraced 20 15 30 46 
Traced 10—16 years 92 100 69 130 
Untraced pts. who had clear evi- 
dence of rec. or had undergone 
further opn. before being lost to 
follow-up 0 l l l 
Dead pts. who had clear evidence 
of rec. or had undergone further 
opn. 2 0 0 3 
Patients reviewed in present study 94 101 70 134 


“blindly,” that is without the panel being allowed to 
know which operation had been performed until after 
it had recorded its findings. In one hospital, most of the 
patients attending were submitted to hematological 
examination, with particular reference to the hemo- 
globin, serum iron and serum vitamin By» levels. In 
cases with symptoms, further investigation by radiol- 
ogy or endoscopy were frequently employed. Through- 
out the analysis of the data, the significance of the 
proportions was determined using the Chi-square test 
with Yate's correction, except in those cases where 
the smallest expected frequency in any cell was less 
than 5. In this latter case, Fisher's Exact test was 
applied. 


Results 
Patients Available for Study 


As will be seen from Table 1 our fears regarding 
the increase in the number of subsequent deaths and 
untraced cases have been to some extent realized, for, 
of the 558 patients submitted to the various operations 
(with one operative death) 64 have died subsequent 
to discharge from hospital and 111 have been lost to 
follow-up. To the best of our knowledge most of the 
deaths were due to intercurrent conditions (e.g., 
cerebrovascular accidents, carcinoma of the bronchus) 
and were unrelated to the original ulcer condition or 
operation. But two deaths were directly attributal to 
recurrent ulcer or to further surgical treatment for such 
ulceration. Also, three other patients who died were 
known to have had recurrence of the ulcer or to have 
undergone further operations to correct side effects of 
the original operation. As for the untraced patients 
who are still living so far as we know from enquiry of the 
Registrar-General, the explanation for their loss from 
the follow-up was usually change of address. 


We already had a considerable amount of follow-up 
information on many of the patients who had died or 
were recorded as untraced at the time of this review in 
1976-77, but, because of lack of precise knowledge 
regarding their final state, we have omitted all these 
patients from our survey except those who were known 
to have had unequivocal evidence of recurrence or to 
have been subjected to a further operation for recur- 
rence of the side effects of their initial surgical treat- 
ment. Though it may bias unfavorably our findings to 
include these known bad results from among the 
patients lost to follow-up or dead, while ignoring the 
rest of this group, we felt that it was important not to 
underestimate the incidence of recurrence and of other 
major blemishes of surgery in our study. 


Symptoms Due to Alimentary Dysfunction 


The relative frequency of the more common post- 
gastric operation syndromes ten to 16 years after the 
different operations used is shown in Table 2. The 


TABLE 2. Frequency of Symptoms Due to Disturbances of Alimentary 
Function Ten to 16 Years After Operation 





Incidence According to Type of Operation Used 








Subtot. 
Vag & G.E. Vag & Antr. Gastr. Vag& Py. 
O6 of (% of (% of (% of 
Symptom 94 cases) 101 cases) 70 cases) 134 cases) 
Epigastric 
fullness 34.8 37.0 45.6 35.8 
Early dumping 13.1 11.0 14.2 13.4 
Nausea 20.7 18.0 20.0 14.2 
Food vomiting 8.7 1.0 1.4 4.5 
Bile vomiting 18.5 12.0 10.1 3.3 
Heartburn 25.0 25.0 12.8 23.1 
Flatulence 15.2 25.0 8.5 16.4 
Diarrhea 16.0 11.9 15.7 25.2 
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TABLE 3. Severity and Type of Diarrhea 
Ten to 16 Years After Operation 
Incidence According to Operation Performed 
Subtot. 
Type & Vag & G.E. Vag & Antr.  Gastr. Vag & Py. 
Severity of (% of (% of (% of (% of 
Diarrhea 94 cases) 101 cases) 70 cases) 84 cases) 
Mild or 
moderate 12.8 8.9 14.5 21.2 
Episodic 10.6 5.9 11.5 19.7 
Continuous 2.2 3.0 2.8 L.S 
Severe 3.4 2.9 1.4 4.0 
Episodic 2.4 0.9 2.6 
Continuous 1.0 2.0 1.4 1.4 
All forms 16.0 11.8 15.7 25.2 





important symptoms of epigastric fullness and early 
dumping occurred with roughly similar frequency after 
the four operations, except for an insignificantly 
greater incidence of the former after subtotal gastrec- 
tomy than after other operations. It was reasonable to 
Suppose that, apart from the frequency of these two 
Symptoms, their severity might be greater after the 
resection operations than after the drainage procedures, 
but analysis of the ratio of patients with mild or more 
severe epigastric fullness or early dumping after each 
type of operation showed no significant difference. 
The frequency of diarrhea requires comment because 
in our five to eight year survey? there was a signifi- 
cantly higher incidence after the three operations in- 
volving a truncal vagotomy (21.7—26.392) than after 
subtotal gastrectomy (6.5%). In the present amalysis 
this clear distinction has become blurred (Table 7), for 
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the highest incidence of diarrhea occurred after truncal 
vagotomy and pyloroplasty, the difference between it 
and that after all the other operations being significant, 
p < 0.05. But most of the cases with diarrhea had it 
in a mild episodic from (Table 3), and, if only more 
severe examples of this symptom are considered. 
though the incidence after truncal vagotomy operations 
still seems to be greater than after subtotal gastrectomy 
without vagotomy, the differences are not statistically 
significant. 


Recurrent Ulceration 


Certain difficulties surround the recognition of re- 
current ulceration after previous gastric surgery. Re- 
currence is always suggested by the occurrence of 
epigastric pain similar to that experienced before 
operation, but to establish this diagnosis beyond doubt 
has often been difficult in the past, particularly after 
vagotomy and pyloroplasty, because of the consider- 
able deformity produced by this operation in the distal 
stomach and proximal duodenum which has made 
interpretation of the radiological appearances in this 
region extremely difficult. The result has been that 
patients with such pain, especially after vagotomy and 
pyloroplasty, have not infrequently come to a further 
laparotomy, at which no clear evidence of recurrence 
has been demonstrated. Since 1972 the availability of 
fiberoptic esophagogastroduodenoscopy has helped 
considerably to refute erroneous diagnosis of recur- 
rence without resort to operation. It has also made it 
possible more accurately to diagnose patients who 
develop upper gastrointestinal bleeding after gastric 


TABLE 4. Recurrent Ulcers Ten to 16 Years After Operation 


e_—— eee 


Degree of Certainty 
of Diagnosis of 
Recurrence 


Vag. & G.E. 
(94 cases) 


Type of Operation 


Seer € 
Vag. & Antr. 
(101 cases) 


Subtot. Gastr. 
(70 cases) 


Vag. & Py. 
(134 cases) 


———————————————————— ——— MM 


Proven at laparotomy 


or on OGD. 4 (4 lap. 4 ve) 
Highly suspected but 2 (1 lap. —ve) 
not proven (1 sev. pain) 
(refuses OGD 
Dubious 4 (4 sev. pain) 
(OGD - ve) 
Total 10 
Rate of proven recur- 
rent ulceration (per 
cent) 4.2 
* Incidence of recurrent 
ulcer symptoms (per 
cent) 10.6 


Proven Ulcers: Incidence after Vag & G.E. not significantly higher 
than after Vag. & Antr. or after Subtot. Gastr. (p — 0.5). incidence 
after Vag. & Py. significantly higher than after Vag. & Antr. (p < 9.001) 
and after Subtot. Gastr. (p < 0.05). 

Total Incidence of Rec. Ulcer Symptoms: Incidence after Vag. 


0 1 (1 lap. 4 ve) 14 (13 lap. +ve) 
l (sev. pain) 0 7 (7 lap. —ve) 

0 l (sev. pain) 0 

l 2 21 

0 1.4 10.4 

1.0 2.8 15.7 


* G.E. significantly higher than after Subtot. Gastr. (p < 0.05) but 
not significantly higher than after Vag. & Antr. (p — 0.05). Incidence 
after Vag. + Py. significantly higher than after Vag. + Antr. 
(p < 0.001) and after Subtot. Gastr. (p < 0.01). 
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operations and to disregard the old convention pre- 
viously accepted by us that a massive hematemesis or 
melaena in such postoperative patients should be 
regarded as a clear indication of recurrence. 

The numbers of cases of proven or suspected recur- 
rent ulcer after the different operations are listed in 
Table 4. Vagotomy and antrectomy and subtotal gas- 
' trectomy appear to fare rather better than vagotomy 
and gastroenterostomy, but the differences are not 
significant at p = 0.05 level. Compared with vagotomy 
' and pyloroplasty, both resection procedures give 
appreciably better results, the differences being signifi- 
cant at p < 0.001 for vagotomy and antrectomy and 
at p < 0.05 for partial gastrectomy. 


Hematological Results 

Because of certain administrative difficulties, hema- 
tological studies were performed on the patients at- 
tending one hospital, and were omitted on the patients 
seen at the other two hospitals and also on all those 
who provided information solely by questionnaire. Con- 
sequently the information available is limited. It may 
also be to some extent invalidated for the purposes of 
analysing the incidence of anaemia, because an un- 
known number of the patients tested had received iron 
or vitamin B,» therapy from their family doctors. 

The frequencies of low hemoglobin levels after the 
different operations are recorded in Table 5; there are 
no statistically significant differences. The incidence of 
subnormal plasma iron levels is given in Table 6; those 
after vagotomy and antrectomy and subtota! gastrec- 
tomy are raised but only the former is significantly 
higher than the incidence after the two vagotomy and 
drainage operations (p < 0.05). The serum vitamin B,, 
levels were also estimated, but since abnormally low 
levels were found so infrequently (3—4%) after the 
different types of operation, the precise findings are 
not given. 


, Overall Assessment of Patients’ Fitness 

For this purpose, as in all our previous studies, * 
we have used a slight modification of the well-known 
Visick classification,? which recognizes essentially four 
categories of result (Table 7). From the practical point 
of view both categories I and II can be regarded as 
highly satisfactory, and they are grouped together in 
our analysis. Category IV comprises the failures. It 
should be explained that this system of grading does 
not directly concern itself with postoperative disturb- 
ances of nutrition or anaemia, though these ill-effects 
are indirectly considered in so far as they may impair 
function or reduce the patients' fitness for work or 
pleasure, which presumably is what really counts. We 
have arbitrarily placed patients with proven recurrent 
ulcer permanently in category IV, regardless of the 
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TABLE 5. Incidence of Low Hemoglobln Level 
Ten to 16 Years After Operation 
A h aa 


Type of Operation Pérformed 





Vag. & Vag. & Subtot. Vag. & ` 
G.E. Antr. Gastr. Py. 
ens mcs imac iain agentes 
No. of patients 
tested 55 56 52 60 
Number with 
hemoglobin 
less than 
12.09/100 ml 8 10 4 5 
Incidence of 
Anemia 
(per cent) 14.5 17.9 3d 8.3 





success of subsequent surgical treatment, and have 
likewise categorized those individuals who required 
reoperation for bilious vomiting, dumping, etc., even 
though they may have secured a reasonably good result 
after their second operation. The grading of patients 
with suspected or dubious recurrent ulceration has 
depended on the degree of suspicion, but usually they 
have been put in category III unless they have had a 
reoperation, when they have been relegated to category 
IV. For the most part patients placed in category III 
have had quite substantial symptoms but the majority 
have considered that their operation has been worth- 
while. However these cases provide no grounds for 
complacency on the part of the surgeon. 

Applying this classification to our patients has 
yielded the results recorded in Table 8. There is a higher 
proportion of combined category I and II patients after 
vagotomy and antrectomy and subtotal gastrectomy 
than after vagotomy and gastroenterostomy or pyloro- 
plasty. The difference between the resection pro- 
cedures and vagotomy and drainage, however, is not 
statistically significant except for that between vagot- 
omy and antrectomy and vagotomy and pyloroplasty 
(p < 0.01). There are fewer patients in category IV 
after the resection operation than after the drainage 


TABLE 6. Incidence of Low Plasma Iron Levels 
Ten to 16 Years After Operation 


Type of Operation Performed 


Vag. & Vag. & Subtot. Vag. & 
G.E. Antr. Gastr. Py. 
Number of pa- à 
tients tested 45 48 48 53 
Number with s 
plasma iron 
less than 
15/umol/] 8 21 12 9 
Incidence of 
low plasma 
iron per cent 17.8 43.7 25.0 17.0 
— 
E. 
/ > Gan 
CA | \ 4 
p 2 zc Ls ARY) € 
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TABLE 7. Overall Grading of Results 
(Modified Visick Classification) 
apts gE MEN 
Category - Definition 
— ig M 
- |. Excellent Absolutely no symptoms. Perfect result. 
Patient considers result perfect, out nterroga- 
tion elicits mild occasional symptc ms easily 
controlled by minor adjustment to diet. 
Mild or moderate symptoms not zon rolled by 
care, causing some discomfor, bat patient 
and surgeon satisfied with resu t, which does 
not interfere seriously with lite or work. 


Moderate or severe symptoms or complica- 
tions which interfere considerably with work 
or enjoyment of life; patient o dcctor dis- 
satisfied with result. Includes ell czses with 
proved recurrent ulcer and those s abmitted 
to further operation, even though the latter 
may have been followed by considerable 
symptomatic improvement. 


II. Very good 


III. Satisfactory 


IV. Unsatisfactory 





operations, the difference between the two resec- 
tion procedures and vagotomy and pyloroplzsty being 
statistically significant, (p < 0.025 and p < 0.)5 re- 
spectively), that between the resection operaticn and 
vagotomy and gastroenterostomy not significant. 

Category IV cases are of special interest in so far 
as they represent in the main the failures of su-gery. 
A detailed analysis of the category IV patients after 
each of the four operations is presented in Tables 3-12. 
It will be noted that in certain of these cases fur- 
ther operations were undertaken for recur-ence of 
severe side effects of the primary surgical -reat- 
ment. By convention these patients have been re- 
tained in category IV whatever the outcome of the 
further operation, but in quite a proportion the second 
operation did produce moderate or marked imp-ove- 
ment. If the results of further operations are mcladed 
in the overall Visick grading of our patients the effect 
is to improve the performance of all the operations but 
particularly of vagotomy and drainage Table 12. There 
were, however, two operative deaths from these re- 
operations. 


TABLE 8. Visick Grading Ten to 16 Years After Operetior 
Operation Performed 


in Leeds/York Controlled Trial 


A Separate 
. Subtot. Study 
Vag & G.E. Vag & Antr.  Gastr. Vag & Py. 
° (% of (% of (% of ‘% of 
Visick Grading 94 cases) 101 cases) 70 cases) 134 cases) 
I (Excellent) 42.5 48.5 41.4 433]. 
II (Very good) 31.9 LE 34.7 i2 38.6 |80.0 268 | uL 
III (Fair) 16.0 10.9 14.3 13.4 
IV (Failure) 9.6 5.9 Ser 16.4 
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Discussion 


The study now reported is obviously open to criti- 
cism on two scores. One is that there were considerable 
losses from the follow-up through intercurrent deaths 
and failure to trace a fair number of patients due to 
changes of address. It may be that among these patients 
who were excluded from our analysis there was a, 
disproportionately higher or lower incidence of recur- 
rence and other forms of surgical failure, making the 
results in the material of our enquiry not truly repre-. 
sentative. But we find it hard to believe that many 
patients moved house because of a specially bad or 
good result from their operation. 

The other reason for objection is that, though cases 
were randomly allotted to the three operations in the 
Leeds/York trial, the comparison between vagotomy 
and pyloroplasty and the other operations is not based 
on a random allocation of patients as between the 
former operation and the other procedures. In addition, 
the operations in the Leeds/York trial were performed 
mainly during the period 1960—62, giving a 14—16 year 
follow-up. while the vagotomies and pyloroplasties 
were done during 1964—66, giving a ten to 12 vear fol- 
low-up— not that this small difference is likely to have 
much effect on the results. It is open to question, 
therefore, whether the series of patients treated by the 
latter operation is strictly comparable with the three 
series in the Leeds/York trial, and we must admit that 
the comparisons between this operation and the other 
procedures may be invalid and possibly should be 
ignored. 

Against these weaknesses should be set the advan- 
tages of our material. The cases in the Leeds/York 
trial are in several ways admirably suited for a valid 
study. A uniform system of assessment of the results 
in all the cases, including those treated by vagotomy 
and pyloroplasty, has been in force throughout, and, 
virtually every patient interviewed was questioned by 
one of the authors (J.C.G.) in conjunction with a. 
varying group of colleagues. 

Comparison of the results disclosed in this enquiry 
ten to 16 years after operation (Tables 2-4, 6—8) with 
those found at five to eight years* indicates that with 
the passage of further time there has been a slight 
general improvement in the quality of the outcome. 
This is shown, for example, by the slightly lower 
incidence of diarrhea and of suspected recurrent ulcera- 
tion. The latter is due partly to the availability of 
better endoscopy in recent years to provide a firm 
decision on the presence or absence of recurrence and 
partly to the gradual subsidence of suspicious symp- 
toms over the further period of follow-up. There has 
also been a very slight improvement in the Visick 
gradings. 
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The hematological findings (Tables 5 and 6) have 
been somewhat surprising. Previous studies by Pulver- 
taft and Cox® have suggested that there might be con- 
siderable differences from this point of view in the 
results after vagotomy and drainage as compared with 
those after resection procedures. In our admittedly 
limited study of the hematological effects (which may 
‘have been further invalidated by the lack of precise 
information as to how many of the patients were 
receiving iron therapy from their family doctors) no 
‘very notable difference was observed in the incidence 
of low hemoglobin values after the different operations 
(Table 4). There was however, an increased proportion 
of patients with abnormally low levels of serum iron 
after vagotomy and antrectomy and subtotal gastrec- 
tomy (Table 5), the former being significantly greater 
than the percentage with low levels after vagotomy 
and drainage (p < 0.05). 

In our previous study? we reported that reoperations 
in patients in Visick category IV after various initial 
operations had often not been very successful in im- 
proving the Visick grading. In the present survey, 
reoperations appear to have been rather more success- 
ful, as shown by comparison of Tables 8 and 13. Incor- 
porating the results of reoperations has certainly 
increased the proportion of patients in Visick catego- 
ries I and II after all the operations, especially the 
drainage procedures, and reduced the number in 
category IV, but it has also swelled the percentage 
allocated to category III, the grade which includes 
patients who still have considerable symptoms but who 
are to be regarded as moderate, if grudging, successes 
for surgery. It should be stressed, however, that these 


TABLE 9. Nine Visick IV Cases After Vagotomy 
and Gastroenterostomy 





Case Number Visick Grading 





Rec. ulcer leading to relap., diagnosis confirmed 
. — gastrectomy 


N — 
— 
— 
* 


3. "m 
Rec. ulcer perforation — relap. and death 
4 


Severe bile vomiting and dumping — relap. 
* conversion to pyloroplasty 
5. II* 
6. III* 
T. III* 
Severe pain leading to lap., no recurrence found, 
adhesions divided 
8. IV* 
Severe epig. pain suggesting strongly rec. ulcer, 
pt. refuses endoscopy or op. 
9. IV* 
j———————————— —  Á— 
* Indicates what would be the patient's Visick grading since re- 
operation if he were not retained in Category IV by convention. 
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TABLE 10. Six Visick IV Cases After Vagotomy und Antrectomy 
Case Number Visick Grading 


Bile vomiting, epig. fullness + dumping— con- 
version to Roux-en-Y anastomosis 


wh 
—_ 
— 
— 


Severe diarrhea — conversion to Billroth, anasto- 


mosis 
$; III* 
Epigastric pain, dubious x-ray, no OGD 
6. 


* [ndicates what would be the patient's Visick grading since re- 
operation if he were not retained in Category IV by convention. 


improvements were achieved at the cost of two opera- 
tive deaths in the 38 patients submitted to reoperations. 
It should also be noted that, even with the results thus 
exalted to the maximum (Table 8), there still remain 
between roughly 15 and 2546 of patients who must be 
regarded either as failures or as having only indifferent 
success from their surgical treatment. These findings 
provide no grounds for complacency on the part of the 
surgeon. They are, incidentally. to be contrasted with 
the report from Glasgow? of the four year results of 
vagotomy and drainage for duodenal ulcer which puts 
the proprotion of patients in Visick categories I and II 
after this operation and any reoperations required at 
between 88.6 and 92.1%. We can only conclude that the 
interpretation of the Visick grading system in Glasgow 
is less strict than it is in Leeds and York. 

As between different operative methods, the im- 
mediate impression, as at the five to eight year survey, 
is of a slight superiority of the two resection procedures, 
vagotomy and antrectomy and subtotal gastrectomy, 
over the two gastric drainage operations, vagotomy 
and gastroenterostomy and vagotomy and pyloro- 
plasty. Furthermore, some of the differences between 
the two types of operation in regard to recurrence and 
Visick gradings do achieve statistical significance 
(Tables 6 and 8). It is important to remember, however, 


T" ^ > = 
TABLE 11. Four Visick IV Cases After Subtotal Gastrectomy 





Case Number Visick Grading 





Severe pain leading to reoperation, rec. found — 
vagatomy 

l. ms * 
Biliary vomiting — Roux-en-Y conversion 

2. I" 

3 Hr 
Biliary vomiting — Billroth, anastomosis 

IV* 

(————————— Á'ÁÉOnO UP" 

* Indicates what would be the patient's Visick grading since re- 
operation if he were not retained in Category IV by convention. 
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TABLE 12. Twenty-two Visick IV Cases After Vagetomy 
and Pyloroplasty 
Case Number Visick Grading 


Severe pain leading to reoperation, recurrent ulcer 
found — gastrectomy 


bh ELIT 
A EV 
3. M 
4. iII* 
2. EI* 
6. JII* 
T ry* 
8. I" 
9. K * 

Severe pain leading to reop., rec. ulcer found 

— revagotomy performed 
10. 1* 
11. IN* 
l2. E" 


Severe pain leading to reop., rec. ulcer found 


— gastrectomy 
13. mn" 
Severe pain leading to reop., no rec. found 
revagotomy performed 
14. IF 
15. F 
Severe pain leading to reop., no rec. found 
— gastroenterostomy 


Severe pain leading to reop., no recurrence 
found — nil done 
19. IV* 
20. Mm 
Severe pain leading to reop., no rec. found, nil 
done, pt. died of pulmonary embolism 
21. 
Severe pain, OGD = gastric ulcer, reoperation 
refused 
ois 


* Indicates what would be the patient's Visick grading sinc. re- 
operation if he were not retained in Category IV by conrem ion. 


that, though there were no operative deaths after the 
resection operations in our Leeds/York trial cases, 
these procedures carry greater inherent risks, if u ed 
routinely, than does vagotomy and drainage, parti-u- 
larly in dealing with very adherent posterior wall u ces. 
Accordingly, if vagotomy and antrectomy or subtal 
gastrectomy were to be employed as regular eleciwe 
operations for duodenal ulcer, in the interests of a iw 
or negligible mortality it would be essential to avad 
their use in patients found at laparotomy to have deer y 
penetrating wall ulcers, which might present partica- 
larly difficult technical problems. After all, this s-ucy 
has shown vagotomy and gastroenterostomy to vie d 
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TABLE 13. Visick Grading Ten to 16 Years After Operation 
Incorporating the Results of Any Reoperations 


Operations Performed 


In Leeds/York Controlled Trial 





A Separate 
Subtotal Study 
Vag. & G.E. Vag. & Antr. . Gastr. Vag. & Py. 
(% of (% of (% of (06 of - 
Visick Grading 93 cases*) 101 cases) 70 cases) 133cases*) 
I (Excellent) 43.0 49.5 41.4 46.6 
I(Very good) 34.4 ma 35.6 85.1 40.0 [816 9.3 175.9 , 
II (Fair) 20.4 11.9 7A 18.7 
IV (Failure) Bik 3.0 1.4 3.3 
* One patient in this group died after relaparotomy. t One pa- 


tient in this group died after relaparotomy. 


overall results not greatly inferior to those of resection 
with or without vagotomy. Admittedly the latter opera- 
tions are followed by significantly fewer recurrent ulcer 
symptoms but we think it would be preferable to have 
several recurrent ulcers, for which one can reoperate 
with a good chance of success, than to incure a single 
operative death. 
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Phleborheographic Diagnosis of Venous Obstruction 
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Between February 1977 and May 1978, phleborheograms were 
done on 328 extremities. Interpretable tracings were obtained 
in 322 (98.2%). Results were positive for 102 extremities, nega- 
tive for 220 extremities, and equivocal or uninterpretable for 
six extremities. Phlebograms as well as phleborheograms were 
done in 64 extremities. Phlebograms were positive in 41 and 
negative in 23. The overall agreement between the interpreta- 
tions of the phlebograms and phleborheograms was 95.3%. The 
phleborheogram was positive in each case in which the phlebo- 
gram was positive. In three cases with negative phlebograms the 
phleborheogram was positive. Thus, the sensitivity was 100%, 
and the specificity was 87%. Phleborheography is a useful 
adjunct to the diagnosis of venous obstruction. It has a high 
degree of sensitivity (100% in our experience). Clinical correla- 
tion is necessary to determine the most likely cause of venous 
obstruction in individual cases. 


HLEBORHEOGRAPHY, à noninvasive technique for 
diagnosing venous obstruction, was developed by 
Cranley and coworkers.?* It depends in principle on the 
fact that normal, cyclic respiratory variations in venous 
pressures and volumes can be recorded as **waves"'' in 
the extremities. The recording technique consists of 
applying air filled cuffs around the thorax and around 
the lower extremity at several levels. Specifically, 
recording cuffs are placed around the thigh, the upper, 
mid-, and lower calf, and around the foot. The recording 
cuffs are -connected to low pressure transducers and 
their signals amplified and recorded on a six channel 
recorder. 
» . The technique also relies on the principle that com- 
pression of the extremity distal to one or more recording 
cuffs causes a rise in baseline if venous obstruction is 
present. The foot and lowermost calf cuffs can be used 
interchangeably as recording or compression cuffs. The 
final principle involved is that venous obstruction 
causes diminution in height or absence of respiratory 
waves. These concepts and the guidelines for interpret- 
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ing normal and abnormal tracings have been clearly 
described by Cranley and coworkers.?* 

Based on a comparison of phleborheography and 
phlebography, Cranley and coworkers reported an ac- 
curacy for phleborheography of 85.5% during its devel- 
opmental stages. After refinements in instrumentation 
and technique, the accuracy was 92.2%.* Crotty and 
coworkers, in a study involving 46 patients, reported an 
overall accuracy rate for phleborheography of 98%.° 
Our purpose is to report additional data confirming the 
usefulness of this noninvasive technique for diagnosing 
venous obstruction. 


Methods and Materials 


Between February 1977 and May 1978, phleborheo- 
grams were done on 74 males and 86 females. Four 
patients had two examinations each. Thus, a total of 
328 extremities was examined. In all cases, both 
extremities were examined even if venous obstruction 
was suspected in only one. 

The instrumentation has been described by Cranley 
and associates and is manufactured by Grass Instrument 
Company (Quincy, Massachusetts). Studies were 
either done in our newly established phleborheography 
laboratory on a tilt table with 10° of foot downward 
inclination or on the hospital ward with the hospital bed 
at a similar incline. The importance of minimizing the 
variance in caliber along the length of veins by having 
the legs dependent in relation to the heart has been 
emphasized by Cranley and associates.? 

Initial tracings were done with the knees flexed to 
approximately 20° and the patient resting on the left 
side. Satisfactory tracings were usually obtained using 
this technique. When technically adequate tracings 
were not obtained in this fashion, additional tracings 
were attempted with the patient supine or lying on the 
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Fic. 1. The normal tracing is characterized by distinct respiratory 
waves and no change in baseline with distal compression. Tracings 
from top to bottom are from the thorax, thigh, upper, mic-, and 
lower calf and foot. The foot cuff is being used for distal comoression. 


right side. The challenge to our specially trained techni- 
cians was to do everything possible to produce a normal 
tracing. 

Tracings were interpreted as normal if read:lv ob- 
servable respiratory waves were present and if no 
elevation of baseline occurred with compressior cf the 
foot or calf (Fig. 1). Tracings were interpreted as abnor- 
mal and indicative of acute venous obstruction if res- 
piratory waves were absent and baseline elevation 
occurred with foot and/or calf compression (Fig. 2). 
Tracings were interpreted as abnormal and indzztive 
of chronic venous obstruction if respiratory waves 
were present but baseline elevation occurred with foot 
and/or calf compression (Fig. 3). Contrary to the s-uxiies 
of Cranley and associates,** no reliance was placed on 
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the rate of foot emptying or refilling or on the response 
to increased respiratory effort. 

Phlebograms were done in 64 extremities, and the 
results were compared to the results of phleborheog- 
raphy. Because of the known inaccuracy of clinical 
diagnosis of thrombophlebitis, no attempt was made to 
define the accuracy of the clinical impression or the 
amount of agreement between it and the phlebographic 
or phleborheographic findings. 


Results 


As illustrated in Table 1, patients were referred for 
phleborheography for many reasons. The most common 
reason was leg pain (37.5%); other common reasons 
included lower extremity swelling (22.5%) and edema 
(8.796). In a few patients with known pulmonary embo- 
Yo), we were asked to attempt to identify a 
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Fic. 2. These tracings demonstrate absence of respiratory waves and 
rise in baseline with distal compression. This is the classic pattern of 
acute venous obstruction. 
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source. As confidence in the procedure increased 
among our referring physicians, we were asked, with 
increasing frequency, to screen patients pre- and/or 
postoperatively either for evidence of a patent deep 
venous system or for thrombophlebitis (10.0%). This 
was particularly applicable to patients being considered 
for stripping and ligation of the long saphenous vein 
with or without concomitant subfascial ligation of per- 
forating veins and to patients with a prior history of 
thrombophlebitis who were to undergo major operative 
procedures. 

Interpretable tracings, i.e., ones in which a firm 
opinion either in favor of or against a diagnosis of 
venous obstruction could be rendered, were obtained in 
98.5% of extremities. In five extremities (1.5%), techni- 
cally adequate tracings were obtained, but a definite 
opinion regarding whether the tracing was positive or 
negative could not be rendered. In one extremity 
(0.3%), the tracing was technically unsatisfactory 
because of patient motion. Overall, results were posi- 
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Fic. 3. Resolving thrombophlebitis or chronic venous obstruction 


with collateralization is characterized by the presence of respiratory 
waves and a rise in baseline with distal compression. 
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TABLE 1. Reasons for Phleborheography * 


L a —— —— 


Number, Per cent 
i i 
Leg pain 60 33.9 
Leg swelling 36 24.9 
Screening 16 10.0 
Lower extremity edema 14 8.7 
Source of pulmonary embolus 8 5.0 
Post-phlebitic syndrome 8 5.0 
Vena cava ligated 4 2.3 
Ligated peripheral vein 3 1.9 
Nodules on leg 3 1.9 
Superficial thrombophlebitis 3 1.9 
Varicose ulcer 2 1.3 
Vena caval umbrella | 0.6 
Abdominal mass, possible vena caval 

compression | 0.6 
Vena cava clipped | 0.6 
Total 160 100.0 





* 160 patients. 


tive for 102 extremities, negative for 220 extremities, 
and equivocal or uninterpretable for six extremities. 

Among the 64 extremities in which phlebograms were 
done, 41 were positive and 23 were negative. The 
phlebographic and phleborheographic interpretations 
agreed in 61 extremities and disagreed in three. Thus, 
using phlebography as the standard, the overall accu- 
racy of phleborheography was 95.3%. In each instance 
in which the phlebographic and phleborheographic 
findings were in disagreement, the phleborheographic 
findings were false-positive. In each case in which the 
phlebogram was positive, the phleborheogram was also 
positive. Thus the sensitivity for detecting venous 
obstruction, when present, was 100%. However, phleb- 
orheograms were positive in three extremities without 
phlebographic evidence of intrinsic or extrinsic venous 
obstruction. The specificity for excluding venous 
obstruction was, therefore, 87%. 


Discussion 


These data demonstrate that phleborheography is a 
highly accurate technique for diagnosing venous ob- 
struction. It compares favorably with the doppler ultra- 
sound technique which has reported accuracy rates 
ranging from 77.6 to 9496.5? [t is as accurate as isotope 
techniques with reported accuracies ranging from 80 to 
93%," and has an advantage over those techniques since 
it is totally noninvasive. It also compares favorably 
with impedance plethysmography for which accuracy 
rates for detecting thrombi in the popliteal, femoral, or 
iliac veins have been reported to be as high as 98%.'° 
It is more accurate than segmental air plethysmography 
using the venous occlusion technique which has been 
reported by Nicholas and associates to have an accu- 
racy of 82.6% with a false-negative rate of 2.9%.* It also 
compares favorably with veno-occlusive strain gauge 
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plethysmography which has been reported to aave an 
overall validity of 81% and a false-negative ate for 
above knee thrombi of 1%. ! 

Whereas we had no false-negative results, Cranley 
reported false-negative results in three of 304 extremi- 
ties. In two cases, thrombi were present in crly one 
major calf vein. In the third case, the thrombis was 
in a small, below knee tributary vein. In this rezard, it 
is important to point out that presently availab e non- 
invasive techniques, all of which depend in princ ple on 
detecting alterations in venous flow patterns in the pres- 
ence of venous obstruction, will not detect throni that 
are not axially located; i.e., thrombi in small tri»utary 
veins, the soleal plexus of veins, the profunda femoris 
veins and the hypogastric veins will be missed by all 
noninvasive techniques. Since thrombi isolate« to a 
single major below knee vein cause little or no redaction 
in venous outflow, they may also be missed. Ali aough 
there is no doubt that pulmonary emboli arise from calf 
vein thrombi, there is considerable doubt that cli-rcally 
important emboli arise from thrombi truly localized to 
single below knee veins.’ Moreover, the occur-erce of 
such well localized thrombi appears to be rare. Wœ had 
no such cases in our series of 64 phlebograms. 

In deciding whether or not to adopt this techmique, 
one should be aware that a positive result imdi-ates 
venous obstruction but not necessarily thrombopf lebi- 
tis. There may be a popular misconception about all of 
the noninvasive techniques (doppler ultrasound, 
impedance plethysmography, air plethysmograhy, 
and strain gauge plethysmography) that positive results 
indicate venous thrombosis. What they actual y ndi- 
cate is venous obstruction which may be intrinsi- due 
to thrombosis or extrinsic due to compression. Clir ical 
correlation is necessary to determine the precise cause 
of venous obstruction in individual patients. 

One should also be aware that with this test, as with 
any other, a small number of false-positive resu t« swill 
be obtained. While it is undesirable to administer znti- 
coagulants to patients who do not actually have thom- 
bophlebitis, our data suggest that this will happer irre- 
quently, since we had an overall false positive rate of 
only 1.5%. A greater risk to patients is that important 
thrombi will be missed and will lead to pulmonary 
embolism. In this regard, it is important to note that 
among the 220 extremities in our study in which he 
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phleborheogram was interpreted as normal, none was 
subsequently thought or proven to be a source of pul- 
monary embolism or to harbor a thrombosed vein. 

One of the principal purposes of any noninvasive test 
for venous obstruction is to decrease the need to rely on 
phlebography in order to objectively diagnose thrombo- 
phlebitis. As our study progressed it became apparent 
that the agreement between the phlebograms and’ 
phleborheograms was so high that it was no longer 
reasonable to subject patients to the inconvenience and 
unnecessary, albeit small, risks of phlebography. At ' 
present, we recommend phlebography only when the 
phleborheographic results are equivocal, when phlebo- 
rheography cannot be done for technical reasons, or 
when there is confusion regarding whether venous ob- 
struction is intrinsic or extrinsic. 
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Computed Tomography in the Diagnosis of 
Intra-abdominal Abscesses - 


` RICHARD H. DAFFNER, M.D., MICHAEL D. HALBER, M.D., CARLISLE L. MORGAN, M.D., WILLIAM S. TROUGHT, M.D. 


The diagnosis of intra-abdominal abscess by radiographic 
means often relies on combining the results of several different 
imaging modalities. Computed tomography (CT) has been 
shown to be a safe, accurate and rapid diagnostic method of 
diagnosing these abscesses. Five patients with a variety of intra- 
abdominal abscesses are presented in whom the CT scan alone 
provided the correct diagnosis. The various imaging modalities 
available for the radiologic diagnosis of intra-abdominal abscess 
are described and are compared to CT diagnosis regarding their 
pitfalls. 


FFECTIVE TREATMENT of abdominal abscesses 
E depends upon an early diagnosis. Prior to the early 
1970's, imaging modalities available for the diagnosis of 
abdominal abscesses included plain radiographs of the 
abdomen, barium contrast studies and angiography." 
In recent years three new diagnostic imaging procedures 
have been developed and refined: isotope scanning with 
gallium-67, gray scale ultrasound, and computed tomog- 
raphy (CT).!?571*/167!? A recent analysis of the radiol- 
ogy of intra-abdominal abscesses has shown that the 
diagnosis is usually made by combining the findings on 
several of the imaging studies.* Occasionally, however, 
the correct diagnosis may be made from the findings 
on one imaging study alone. The purpose of this report 
is to describe the findings in five patients with a variety 
of intra-abdominal abscesses in whom the CT scan 

alone provided the correct diagnosis. 


. Method 


All patients in this series had supine and upright 
abdominal plain films performed. Following this, the 
CT scan was performed in a General Electric CT/T 
Total Body Scanner. The scanning time was 4.8 seconds 
per slice. All patients received orally 240 ml of dilute 
diatriazoate* mixture. All patients also received 100 ml 
of 60% diatriazoate* in an intravenous bolus for con- 
trast enhancement. 


———————————— 
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Case Reports 


Case 1. A 56-year-old hypertensive man was admitted to the hos- 
pital complaining of low back pain which had increased in severity 
over the past three weeks. The pain was aggravated by stooping and 
lifting. Intravenous urography revealed lateral displacement of the 
left kidney. While hospitalized, the patient experienced an acute 
episode of hypertension. The abdominal aorta was palpated and was 
felt to be aneurysmal and possibly rupturing. The patient underwent 
emergency surgery; an abdominal aneurysm was resected and an 
aortoiliac bifurcation graft was inserted. Cultures of the aneurysm 
grew Salmonella species. Appropriate antibiotics were started but 
repeat blood cultures also grew Salmonella. A CT scan (Fig. la) 
revealed a retroperitoneal abscess containing gas. The patient was 
returned to the operating room where a large abscess was drained 
around the graft site, the graft was removed and a right axillofemoral 
graft was inserted. Postoperatively, the patient continued a febrile 
course despite antibiotic therapy. A repeat CT examination (Fig. 1b) 
revealed a recurrent abscess at the initial operative site. This was 
subsequently drained and the patient was discharged without further 
complications. 

Case 2. A 53-year-old man was admitted to the hospital with a 
history of left empyema, splenomegaly, duodenal ulcer disease. 
recent gastrointestinal bleeding and alcoholic cirrhosis. He com- 
plained of back pain radiating to both flanks of four months duration. 
One month prior to admission he had been treated at another hospital 
for the same complaints and was discharged after symptomatic 
treatment. 

Physical examination revealed a palpable spleen and multiple 
spider angiomata. Chest roentgenogram showed a left pleural effu- 
sion. Abdominal CT examination showed splenomegaly and a low 
density mass at the hilum of the spleen (Fig. 2). This was felt to 
represent an abscess. At subsequent laparotomy, an abscess in the 
tail of the pancreas was drained. 


Comment 


The CT scan demonstrated the relationship of the tail 
of the pancreas to the spleen. An abscess in either 
structure may stimulate disease in the other. 


Case 3. A 61-year-old man was admitted to the hospital following a 
six week history of weight loss, anorexia, malaise. and right-sided 
abdominal pain. Five months prior to admission. he had a cholecys- 
tectomy and common duct exploration for common duct stones. 
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Fic. 1. Case 1. Retroperitoneal abscess. (a, top) Initial 77 scan 
demonstrating retroperitoneal para-aortic "mass'' (arrowheads). 
Note gas bubbles within the mass. There is a loss of normal tissue 
definition in the psoas and para-aortic region. (b, bottom) Repe t CT 
examination 7 weeks later demonstrates recurrence of gas containing 
abscess in para-aortic and left retroperitoneal region. The right 
axillofemoral graft is visible along the anterior abdomina! wall 
(arrow). 


Subsequently, the patient had retained common duct stoaes and 
attempted basket extraction at another hospital. A T-tube was 
replaced by a Foley catheter. This tube drained purulent na‘erial 
after the duct exploration. Treatment with antibiotics at anether 
hospital did not relieve the persistent mild elevated temperz ures 
of 38-39". 

On physical examination, the patient appeared cachectic with 
cutaneous biliary drainage. Temperature was 38°. The right abdomen 
was tender to palpation. there was enlargement of the right tank. 
Admission laboratory data revealed a white count of 15,00€. * CT 
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scan (Fig. 3) revealed a large right flank mass of low density. Several 
gaseous densities were contained within the mass. The findings were 
consistent with an intra-abdominal abscess. At laparotomy, 1500 cc 
of pus was drained. The patient improved following surgery and 
intensive antibiotic therapy. 

Case. 4. This 62-year-old man was admitted following a one week 
history of fever, weight loss, and anorexia. This was accompanied 
by right-sided abdominal pain. On physical examination hepatomegaly 
was noted. The liver was tender to palpation. Liver function tests 
were abnormally elevated. The temperature was 39°. An isotope 
liver scan revealed a large filling defect in the right lobe of the liver. 
The CT scan (Fig. 4) revealed a multiloculated low density area 


within the right lobe of the liver. At surgery, a large multiloculated ' 


abscess was drained. 

Case 5. This 58-year-old man was admitted because of anemia. A 
barium enema revealed carcinoma of the midportion of the sigmoid. 
An intravenous urogram revealed a mass in the upper pole of the left 
kidney. Ultrasound showed the mass to be a cyst. A CT examination 
(Fig. 5a, b) showed the mass to have a low density characteristic 
of a cyst. 

The patient underwent surgery for resection of the sigmoid colon 
carcinoma. During the procedure the cyst in the upper pole ofthe left 
kidney was drained through the abdominal incision. Ten days post- 
operatively, the patient became febrile and developed left flank 
tenderness. A repeat CT examination (Fig. 5c) once again showed a 
cyst in the upper pole of the left kidney. The density of the cyst was 
higher, measuring 13 CT units, that associated with pus. A cyst 
puncture following the CT examination revealed purulent material. 
The patient was treated with catheter drainage of the infected cyst. 


Discussion 


Imaging modalities available for the diagnosis of 
intra-abdominal abscesses vary in complexity, discom- 
fort to the patient, and accuracy of diagnosis. Abdomi- 
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Fic. 2. Case 2. Pancreatic abscess. CT scan showing low density 
mass (solid arrows) at the hilum of the spleen (s). At surgery this 
was found to represent an abscess in the tail of the pancreas (p) 
(open arrow). The proximity of the two organs could lead to confu- 
sion in making a diagnosis. 
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nal radiographs should be the first study performed. 
Rice and Masters? have emphasized the importance of 
careful scrutiny of the abdominal radiograph for the 
presence of extraluminal gas and for the displacement 
of bowel by masses which may contain gas. 

Contrast studies such as upper gastrointestinal 
examination and barium enema are useful for localiza- 
tion of the normal gas containing shadows within the 
abdomen, for isolating abnormal gas collections, and 
for demonstration of any displacement of the contrast 
filled bowel. However, these studies may be difficult to 
perform in critically ill patients, and in many instances 
may be inconclusive. 

Arteriography has been used in some cases for diag- 
nosing abdominal abscesses.'* However, this procedure 
is invasive and often is not conclusive. 

The gallium-67 isotope scan has proven useful in 
diagnosing intra-abdominal abscesses.9? !'!? A posi- 
tive scan consists of persistent collection ofthe isotope. 
However, the study is not specific since the isotope is 
also concentrated in lymphomatous tissue and other 
neoplasms. Furthermore, 72 hours may be required to 
obtain delayed images to complete certain studies. This 
time lapse between injection and diagnosis may be too 
long in certain critically ill patients. 

Diagnostic ultrasound has proven efficacious in the 
diagnosis of intra-abdominal abscesses.*? 912.19. No 
ionizing radiation is used and the procedure is relatively 
inexpensive. However, patients with intra-abdominal 
abscesses frequently have an associated ileus with the 
result that the associated bowel gas does not allow 
penetration of the ultrasound beam. Occasionally a 
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Fic. 3. Case 3. Subhepatic abscess. A large low density fluid 
collection (a) is present on the right. Note the gaseous shadows within 
the abscess. 
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FiG. 4. Case 4. Liver abscess. There is a large multiloculated area of 
low density within the right lobe of the liver. 


mass of small bowel loops containing fluid may be mis- 
interpreted as an abscess.? A hematoma may also be 
indistinguishable from an abscess. 

The CT scan has been shown to be a rapid and rela- 
tively noninvasive method for studying patients with 
suspected intra-abdominal abscesses.'^9:7:19.19:17.7* The 
ability to portray the body in crosssection has enabled 
the accurate identification of normal and abnormal col- 
lections of gas and fluid. Furthermore, this modality 
permits direct visualization of the costophrenic angles, 
the diaphragm, retroperitoneal space, and pelvic 
recesses which are not often portrayed to advantage 
by other studies. The ease of performance of the study 
is another advantage since the only requirement on the 
part of the patient is to suspend respiration while each 
scan is performed. The presence of an ileus, open 
wounds, drains, ostomies, etc. are not impedance to the 
performance of the CT scan, whereas these detract 
from an ultrasonic examination. Finally, suspicious gas 
on a radiograph may be more readily localized to an 
extraluminal site with CT than with radiographs. 

From our collective experience in CT body scanning, 
we have formulated the following criteria for diagnosing 
an abscess in the appropriate clinical setting. : 

1) The presence of a mass distinct from bowel which 
does not enhance following intravenous injection of 
iodinated contrast material, 2) a low density (attenua- 
tion number) of 8— 15 CT units (16—30 Hounsfield units) 
of the mass, or 3) extraluminal gas. Two of the three 
criteria should be present in order to make a diagnosis. 
Previously, enhancement of a rim of tissue around the 
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Fic. 5. Case 5. Infected renal cyst. (a, top) Preoperative CT scan 
reveals a large multilocular cyst (c) within the left kidney. (b, —ttom) 
Same slice as a, with scanner in identification mode. The cyst (c) 
identifies as having CT density of 0 (arrow). This CT density-would 
be expected for a renal cyst. 


low density area was considered a criterion for Ciaznos- 
ing an abscess. However, our experience and that of 
others has shown an enhancing rim to be a nonspecific 
finding, present in other intra-abdominal condi-ioas as 
well as absent in many instances of abscess.? 

The CT differentiation of an abscess from neodasm 
is usually not difficult. Most of the neoplasms waich we 
have studied have been characterized by higher attenua- 
tion numbers, usually greater than 20 CT units. The 
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enhancement effects in the appropriate clinical setting, 
usually a postoperative patient with fever, helps to 
separate an abscess from a necrotic tumor. Cystic 
structures such as renal cysts, the urine filled bladder. 
and pancreatic pseudocysts have lower attenuation 
numbers in the range of 0-8 CT units. Cysts are usually 
more spherical and have smoother borders than an 
abscess. Distinction between an infected and a non- 
infected pseudocyst is probably not possible by CT 
alone, especially when the pseudocyst is not ^ mature." 

Recently, Haaga and his colleagues have reported on 
the percutaneous aspiration of intra-abdominal ab- 
scesses using the CT scan for guidance.’ Their results 
on a small number of patients have been favorable. 
However, aspiration under ultrasonic guidance is prob- 
ably more efficient. 

CT scanning has disadvantages; specifically, cost and 
immobility of the equipment. Differentiation of an ab- 
scess from chronic hematomas, necrotic tumors and 
immature pancreatic pseudocysts with debris may be 
difficult.’ In these instances, close correlation between 
the clinical findings and other diagnostic examinations 
is mandatory. The importance of oral and intravenous 
contrast enhancement must be emphasized. 

In view of the current controversy involving CT 
scanners and medical costs, comment is due regarding 
the exact place of the CT scan in the diagnosis of 
intra-abdominal abscess. Our collective experience and 
review of all the modalities of diagnosing intra- 
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Fic. 5. c. Repeat CT scan postoperatively. Same slice level as a and b. 
With scanner in identification mode, the cyst (c) now identifies at a 
CT density of 13 (arrow). The higher CT number corresponds with 
that associated with pus. 
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abdominal abscesses has shown a high percentage of 
positive findings of abdominal plain films.* Based on 
that experience we now recommend a CT scan to be 
performed in patients with suspected intra-abdominal 
abscess only if the plain films are normal or if a defini- 
tive diagnosis cannot be made by combining the plain 
film findings with those on ultrasound. The cases pre- 
sented here illustrate that practice. 


Summary 


The CT findings in a group of five patients with intra- 
abdominal abscesses are presented to illustrate the 
utility of the CT scan in making this diagnosis. The CT 
scan provides a safe and relatively accurate method 
of diagnosing intra-abdominal abscesses. Furthermore, 
it can localize the abscess relative to the abdominal 
viscera and may be used to guide percutaneous drain- 
age. The CT scan should be performed in patients with 
suspected intra-abdominal abscess who have normal or 
inconclusive abdominal plain films. 
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Carcinoembryonic Antigen (CEA) in Gastric Juice or Feces 
as an Aid in the Diagnosis of Gastrointestinal Cancer 


SHIGERU FUJIMOTO, M.D., YUKIO KITSUKAWA. M.D., KENJIRO ITOH, M.D. 


Carcinoembryonic antigen (CEA) levels in the feces ane serum 
were evaluated in 22 colorectal cancer patients and 20 aealthy 
volunteers; in CEA levels gastric juice and serum were also 
evaluated in 28 gastric cancer patients and 14 peptic v cer pa- 
tients. Fecal CEA was found in all of 22 colorecca’ cancer 
patients as well as in the 20 healthy volunteers. Elevated fecal 
CEA levels were observed in the colorectal cancer pat «nts, as 
compared to the healthy volunteers. The feces of 1£ of the 22 
colorectal cancer patients contained CEA at concentrations 
higher than the mean value plus twice the standard deviation 
of the healthy volunteers. The fecal CEA levels did no: correlate 
directly either with Dukes’ stage or serum CEA levels. CEA in 
gastric iuice was elevated significantly in 26 of gastric cancer 
patients, with the exception of two patients with early »astric 
cancer. On the other hand, serum CEA was elevated n only 
nine of the 28 gastric cancer patients. These results pemt out 
the distinct value of assaying CEA in the feces or gastric juice 
as an aid in the diagnosis of colorectal or gastric cancer. 


HEN CARCINOEMBRYONIC ANTIGEN (CEA. was 
discovered in 1965,* it was thought to be specifi- 

cally associated with digestive cancer tissues enc fetal 
tissues. Thereafter, it was found in many other tumors!’ 
as well as in several normal organs.'? Circulating CEA 
levels in serum are frequently raised in nonneoruastic 
diseases.!?!*!? These observations about CEA are 
rather disappointing for diagnosis of digestive cancer. 
However, CEA levels in blood have proved valuable 
for monitoring tumor-bearing patients. The limitation 
of diagnosis by the blood CEA level must be at-r;»uted 
to the extemely low titers of CEA in the blood, more 
than to any other factor. On the other hand, Livingstone 
et al.!! reported that some inoperable colorecta cancer 
patients with circulating CEA demonstrated, post 
mortem, quite high titers of CEA in the tumor mass 
itself; and they suggested that the circulating ^EA 
levels are due to the ability of the neoplasm to re:ease 
the CEA into the circulation. Furthermore, Sugarba«er!? 
reported that four colorectal cancer patients, who had 
resectable tumors causing large bowel obstruction with 
colonic dilatation, had very high titers in blood CEA; 
they then had a prompt fall in serum CEA titers due 
to the relief of obstruction, yet with the primary t1 mor 
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remaining untouched. These observations suggest that 
CEA is released more into the gut lumen than into the 
blood stream. For the purpose of alleviating difficulties 
concerning diagnosis of cancer by blood CEA, the 
present study of assessing the CEA levels in gastro- 
intestinal fluids or contents, including the almost certain 
prominent direct scattering from the tumor, was 
carried out. 


Materials and Methods 


The fecal samples were collected from 22 patients 
with colorectal cancer ranging in age from 41 to 74 years 
with a mean age of 55, and from 20 healthy volunteers 
ranging in age from 40 to 67 years with a mean age of 
51. Of 22 colorectal cancer patients ten were male and 
12 were female, and of 20 healthy volunteers 18 were 
male and two were female. 

The gastric juice samples were collected through a 
gastric tube from 14 patients with gastric or duodenal 
ulcer ranging in age from 24 to 57 years with a mean 
age of 35, and from 28 patients with gastric cancer 
ranging in age from 38 to 69 years with a mean age of 54° 
Of 14 peptic ulcer patients, ten were male and four 
were female and among 28 gastric cancer patients 17 
were male and 11 were female. The diagnosis of benign 
gastric ulcer was based firstly on radiographic and 
gastroscopic evidence, then on possible healing with 
internal medical treatment, and finally on microscopic 
examination of resected specimens and/or endoscopic 
biopsy specimens. The diagnosis of malignant diseases 
was confirmed by microscopic examination. 

Gastric juice free of bile or blood was chosen, as were 
feces without barium or blood. About 500 mg of feces 
was put into a ten fold quantity of 0.1 M acetate buffer 
(pH 5.0), and dissolved entirely on a stirrer. The mixture 
was centrifuged at 2500 g for ten minutes and the super- 
natant was analyzed immediately. The gastric juice and 
blood for serum were centrifuged at 2000 g for ten 
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minutes and the supernatants were either analyzed 
immediately or kept frozen until analysis. 

The CEA levels in these supernatants were measured 
by a radioimmunoassay utilizing the "one step sand- 
wich method” by Hirai.’ A detailed description of this 
method has been reported previously?^? and is here 

. briefly summarized. These supernatants, which were 
diluted with an equal volume of acetate buffer, were 
incubated at 85° for ten minutes in a water bath and 

_thereafter were centrifuged for five minutes at 2500 g. 
After centrifugation, the supernatant was used for the 
radioimmunoassay. Each 100 ul of the sample and 
125]-anti CEA antibody was pipetted on an anti-CEA 
antibody coated disc in the well of a measuring plate. 
The plate was shaken on a shaker for 24 hours at room 
temperature. Unbound '"?I-anti CEA antibody was re- 
moved from each well and then '*°I-radioactivity, which 
adheres well to each disc under the sandwich" state, 
was counted in y-scintillation counter. Each CEA level 
was calibrated from the standard curve obtained 
through CPM of standard CEA solution. This one step 
sandwich method, which was established by Hirai,” 
replaces the troublesome extraction with perchloric 
acid and its dialysis by a simple procedure consisting of 
incubation at 85? for ten minutes. It is reported by Hirai’ 
that, irrespective of the difference between CEA ex- 
traction by heat treatment at 85° and by perchloric acid, 
the CEA values obtained with this method and 
Hoffman-La Roche method correlated quite well. He 
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further reported that, by this one step sandwich method, 
one ng of purified CEA gave about 800 cpm, yet over 
1000 ng of nonspecific cross-reacting antigen-2 (NCA-2) 
designated by Burtin et al.’ barely managed to give the . 
same count. The CEA level in the feces is represented 
as ng/g in wet weight of the feces and that in gastric 
juice and serum as ng/ml. 


Results 
CEA in the Feces 


CEA activity was found in the feces of all 20 healthy 
volunteers and 22 colorectal cancer patients. As shown 
in Figure 1, the mean and standard deviation of the 
fecal CEA activity from the volunteers, four patients 
with Dukes’ A tumor, three patients with Dukes’ B 
tumor, nine patients with Dukes' C tumor, and six 
patients with liver metastasis were 78 + 42 ng/g, 193 
+ 51 ng/g, 178 + 73 ng/g, 213 + 90 ng/g, and 267 + 95 
ng/g, respectively. The mean fecal CEA level of the 22 
patients with colorectal cancer was significantly higher 
than that of the healthy volunteers (p < 0.001), using 
the Student's t-tests.'? 

There was no difference in the fecal CEA level among 
the four groups with Dukes' A, B, C, and liver metasta- 
sis. There was no apparent relationship between CEA 
levels in the feces and those in the blood, with the 
single exception being the patient group with liver 
metastasis (Fig. 1). 
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Fic. 1. CEA levels in the 

* feces and serum of 22 pa- 
tients with colorectal can- 
cer. The values represent 
mean +S. D. Control, 20 
healthy volunteers. The 
numbers of patients with 
Dukes’ A tumor, Dukes’ B 
tumor, Dukes’ C tumor and 
liver metastasis are 4, 3, 9, 
and 6, respectively. 
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Fic. 2. Comparison of pre- and postoperative fecal CEA levels in 
patients with colorectal cancer. Dotted area represents th» normal 
range (mean +2 x S. D.) of fecal CEA levels in controls. © patients 
with Dukes’ A tumor; 6, patients with Dukes’ B tumor; ^. patients 
with Dukes’ C tumor; O, patients with liver metastasis. 


In 14 patients treated by surgical resection, the fecal 
CEA levels were determined before and after operation 
(Fig. 2). In nine of 14 patients, the fecal CEA levels 
clearly decreased after operation, whereas in two pa- 
tients with hepatic metastases, the levels had, n fact, 
increased, although colon tumor resection pallmtively 
had been carried out. 


CEA in Gastric Juice 


CEA activity in gastric juice was detected in all of the 
patients with stomach cancer and in ten of 14 peptic 
ulcer patients. As shown in Figure 3, the mean and 
standard deviation of CEA levels in gastric juic2 from 
14 peptic ulcer patients, four patients with stomach 
cancer limited to the mucosa (m), three patients with 
stomach cancer involving the muscularis mucosa (pm), 
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four patients with stomach cancer reaching the sub- 
serosa (ss), and 17 patients with stomach cancer involv- 
ing the serosa(s) were 0.43 + 0.06 ng/ml, 1.7 + 0.8 ng/ 
ml, 2.6 + 0.3 ng/ml, 2.3 + 0.9 ng/ml, and 9.6 + 3.8 
ng/ml, respectively. Of the four patients with stomach 
cancer limited to the mucosa and the four patients with 
stomach cancer reaching the subserosa, one patient of . 
the former had a rather low CEA level of 0.5 ng/ml and 
one of the latter a low 0.7 ng/ml. The mean CEA levels 
from the patients either with stomach cancer limited to . 
the mucosa or with stomach cancer involving the serosa 
were significantly higher than those from the peptic 
ulcer patients (the former: p — 0.01, the latter: 
p < 0.001), using the Student's t-tests.!° 


Discussion 


Many authors have reported that a high blood CEA 
level at the preoperative stage usually indicated the 
existence of advanced cancer and that this level was 
reduced promptly by tumor removal. Undoubtedly the 
high blood level originates from the mass production of 
CEA by the tumor. However, many clinicians are 
anxiously awaiting the development of some viable 
means of detecting the very low levels of blood CEA 
at relatively early stage of cancer. The circulating CEA 
may be controlled by several factors, including the 
production of CEA by cancer cells, release from the 
tumor directly into the blood stream and metabolic 
degradation in the liver.!*!6 However, it is quite within 
reason, from Sugarbaker’s observation,'® to suggest 
that fluids in the alimentary canal must include a large 
quantity of CEA discharged from the tumor itself, and 
this considerable portion is not exposed to the degrada- 
tion process in the liver. The present data indicate that 
a CEA assay of alimentary canal contents or fluids may 
be a more reliable system as an aid in the diagnosis than 
that in serum. : 

In 1972, Freed and Taylor? reported by the use of the 
gel-immunodiffusion method that in the feces of normal , 
volunteers CEA may be present in small amounts but 
that in malignant conditions of the bowel the amount 
increases. Elias et al.? also reported large quantities of 
CEA in the intestinal contents under similar conditions. 
By contrast, it was reported by Egan et al.* that CEA- 
like material obtained from colon lavages of healthy 
volunteers is immunologically and chemically very 
similar to, and perhaps identical with, the CEA of tumor 
tissue. From these observations, the fecal CEA titers 
estimated by the present authors involve a total of the 
fecal CEA originated from colorectal tumor, that origi- 
nated from normal colorectal mucosal cells, and non- 
specific cross-reacting antigen-2 (NCA-2) designated 
by Burtin et al.! However, Hirai? reported that this one 
step sandwich method cross-reacts only with NCA-2 in 
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the proportion of 0.1% to CEA. In addition, the elevated 
fecal CEA levels in patients with resectable colorectal 
cancer declined after curative operation to fecal CEA 
levels near the normal range (Fig. 2). These observa- 
tions, including the present data, point out a more inti- 
mate relationship of colorectal cancer with the fecal 
CEA titers than with the circulating CEA in blood. 

As for CEA levels in gastric juices, Vuento et al.'? 
reported that gastric juices of eight normal individuals 
and five gastric cancer patients contain a CEA-like 
substance which has antigenic activity according to 

. CEA radioimmunoassay and gives a cross reaction with 

CEA in immunoelectrophoresis. They further suggest 
that this CEA-like substance may represent true CEA 
or be a new member of the CEA glycoprotein family. 
A similar observation was reported by Deutsch et al.? 
and Molnar et al.'? 

On the other hand, Burtin et al.? reported by immuno- 
cytological study that the CEA was found either in well 
differentiated carcinoma of the stomach or in noncan- 
cerous gastric glands having undergone an intestinal 
metaplasia, but the normal gastric mucosal gland was 
negative for CEA. They further reported that immuno- 
fluorescence staining of the gastric mucosa was weaker 
than that of the colonic mucosa. These observations 
by Burtin et al.? will naturally suggest that the gastric 
juice also includes a moderate quantity of CEA dis- 
charged from the tumor and metaplastic glands. 

The present data and the previous observations con- 


Stomach Cancer 


cerning the CEA-like substance in gastric juice suggest 
the usefulness of determining its existence for the in- 
tended purpose of detecting stomach cancer. CEA in 
the feces and gastric juice may attain a special place 
in supplementary diagnosis of gastrointestinal cancer. 
It is currently very difficult to differentiate with fair 
certainty between early gastric cancer and gastric ulcer 
because of the low CEA titers. This fact may limit but 
not totally negate its value as the complementary diag- 
nosis of gastrointestinal cancer. However, the materials 
are easily obtainable from all outpatients and the experi- 
mental procedures can be performed without any 
trouble. 
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INOW... 


in moderate to severe pain 


Bristol Laboratories is pleased to an- Morphine 
nounce a new, extensively studied,” 
nonnarcotic, parenteral agent that 
comes closer to the ideal analgesic— 
combining a high degree of potency 
in the relief of moderate to severe 
pain, with a low potential for unde- 


sirable side effects. 





Important new option when 
potent parenteral analgesics 
are indicated 


HO 


E Standard doses of Stadol are as 
effective in relieving pain as standard 
doses of both morphine ‘and 


J; : and vomiti and low incidenc 
meperidine.^ ^ ?” ng, e of 


CNS effects other than sedation. 
E By either I.M. or I. V. route—pro- 
vides prompt onset of analgesia, 
achieves peak activity rapidly, main- 
tains effects for 3—4 hours. 


E 2 mg. of Stadol produces an order 
of respiratory depression similar to 
that caused by 10 mg. of morphine. 
In contrast to morphine, increasing 
Stadol doses yield greater analgesic 
effect,’ without appreciably increas- 
ing liability for respiratory depres- 
sion. '* 


B Distinguished by its favorable side 

effects profile," ^? 77* "—low physi- 
cal-dependence liability, limited respi- 
ratory depressant effect, little nausea 


Unsurpassed pain relief Unsurpassed pain relief 
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Average mean pain relief scores 
In response *o butorphanol tartrate 
and meperidine hydrochloride 


Average mean pain relief scores 
In response to butorphanol tartrate 
and morphine sulfate 


In this study "... butorphanol tartrate 

0.5 mg produced greater relief than 
morphine sulfate 2.5 mg and butor- 
phanol tartrate 1.0 and 2.0 mg produced 
greater relief than morphine sulfate 

5.0 mg.” (DelPizzo') 


In moderate to severe pain, butorphanol 
tartrate previded relief ”... that was not 
statistically distinguishable from that 


achieved with 80 mg/70 kg meperidine.” 
(Gilbert et al5) 


Please see last page for a brief summary of prescribing information. 
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B The low addictive potential of 
Stadol** is underscored by its narcotic 
antagonist properties. 


Stadol is not recommended for 
patients physically dependent on 
narcotics or with significant pre- 
vious narcotic experience. Its use 
in such patients, without prior 
detoxification, will result in induc- 
tion of withdrawal reactions. 


Limited respiratory depressant effect 
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Log dose PACO, displacement curves 


In this graph based on alveolar carbon 
dioxide tension (PACO;) measurements, 
the flatter the curve, the less respiratory 
depression. “The flat dose-response curve 

. . Of butorphanol may indicate that, 
because of its antagonistic properties, 
there is a limit to its respiratory depres- 
sant effects. (Adapted from Nagashima et al'*) 
Unlike morphine with its steep dose- 
response curve, the magnitude of res- 
piratory depression does not increase in a 
dose-related manner with Stadol, within 
the range of recommended doses. 
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Preference scores completed by subjects 
during chronic butorphanol tartrate 
administration compared with scores 
from three other groups of subjects re- 
ceiving 30, 120 and 240 mg. of morphine 
daily. (Adapted from Jasinski et al?*) 
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another step closer to the ideal 


The following table shows a side-by-side clinical comparison 
of Stadol with both morphine and meperidine. 


Clinical 
parameters Meperidine Morphine Stadol 


Classification narcotic | narcotic nonnarcotic 
moderate to moderate to | 
severe pain severe pain | 


moderate to 
severe pain 


Indication 








Standard I.M. 75-100 mg. 8-10 mg. 2 mg. 
dose (1 to 4 mg.) 
Standard I.V. 50-100 mg. 4—10 mg. | 1 mg. | 
dose | ~ (0.5 to 2 mg.) | 
D "n | 
Usual route of —  LM./LV. ILM./I.V. I.M./1I.V. | 
administration | 
RESUME: 













30 minutes less than 30 
I.M., very 


rapidly I.V. 







minutes I.M., 


relief I.M., very | 
very rapidly I.V. 


Onset of pain | 30 minutes 
. rapidly I.V. 









within 1 hour 
I.M., within 
30 minutes I.V. 


within 1 hour 
I.M., within 
20 minutes I.V. 






Peak analgesic ^^ within 1 hour 
activity — |.M., within 
.. 30 minutes I.V. 


















| 
Duration of pain slightly less about 4 hours | 3-4 hours 


relief I.M./I.V. — | than morphine 


Addicting low 
potential : 


Respiratory 
effects 


— — 












limited depres- . 
sion—no appre- 
ciable dose- 
related increase 
within the range 
of recommended 
doses. 


dose-related 
depression 


dose-related 
depression 


















Data for this table were obtained from: Jaffe, J. H. and Martin, W. R.: Narcotic analgesics and 
antagonists, in The Pharmacological Basis of Therapeutics (Goodman, L. S. and Gilman, A., eds.), 
ed. 5, New York, Macmillan, 1975, pp. 245—283; AMA Drug Evaluations, ed. 3, Chicago, 1977, 
pp. 325—339; and from manvfacturer recommendations. 
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INDICATIONS AND USAGE— (1) 8/18/78 
Stadol is recommended for the relief of moderate to severe pcin. 
CONTRAINDICATIONS — Stadol should not be administered to patient- who have 
been shown to be hypersensitive to it. 

WARNINGS — Patients physically dependent on narcotics: Because-of its an- 
tagonist properties, Stadol is not recommended for patients physically desendent on 
narcotics. Detoxification in such patients is required prior to use. 

Due to the difficulty in assessing addiction in patients who have recent received sub- 
stantial amounts of narcotic medication, caution should be used in the administration of 
Stadol. Detoxification of such patients prior to usage should be iab; sonsidered. 
Drug dependence: Special care should be exercised in admiristering Stadol to emo- 
tionally unstable patients and to those with a history of drug misuse. Wher long-term 
therapy is contemplated, such patients should be closely supervised. Even -hough 
Stadol has a low physical-dependence liability, care should be taken that individuals 
who may be prone to drug abuse are closely supervised. It is important tc avoid in- 
creases in dose and frequency of injections 4 the patient and to prevent the use of the 
drug in anticipation of pain rather than for the relief of pain. 

Head injury and increased intracranial pressure: Although there is mm clinical ex- 
perience in patients with head injury, it can be assumed that Stcdol, like omer potent 
cneigetics, elevates cerebrospinal fluid pressure. Therefore the use of Stael in cases of 
head injury can produce effects (e.g., miosis) which may obscure the clinicc| course of 
patients with head injuries. In such patients Stadol must be usec with extrene caution 
and only if its use is deemed essential. 

Cardiovascular effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit (see Clinical Pharmacology), the use of this drug in acute myocardial 
infarction or in cardiac patients with ventricular dysfunction or coronary insufficiency 
should be limited to those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS — Certain respiratory conditions: Because Stadol causes some res- 
piratory depression, it should be administered only with caution and low dəsage to pa- 
tients with respiratory depression (e.g., from other medication, uremia, or=evere intec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 

Impaired renal or hepatic function: Although laboratory tests have not ndicated 
that Stadol causes or increases renal or hepatic impairment, the drug shou!4 be ad- 
ministered with caution to patients with such impairment. Extensive liver disease may 
predispose to greater side effects and greater activity from the usual clinico. dose, pos- 
sibly the result of decreased metabolism of the drug by the liver. 

Biliary surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 

Usage in pregnancy: The safety of Stadol for use in pregnancy has not be=n estab- 
lished; therefore, this drug should be used in pregnant patients only when, ir the judg- 
ment of the physician, its use is deemed essential to the welfare of the patiert. 

Reproduction studies have been performed in rats, mice, and rabbits anc have re- 
vealed no evidence of impaired fertility or harm to the fetus due to Stadol ci about 2.5 
to 5 times the human dose. 

Usage in labor and delivery: Safety to the mother and fetus following acministration 
of Stadol during labor and delivery has not been established. 

Usage in nursing mothers: The use of Stadol is not recommenced in nursieg mothers 
since it is not known whether this drug is excreted in human milk. 

Pediatric use: Safety and efficacy in children below age 18 years have not been estab- 


lished. 
ADVERSE REACTIONS — The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/sweating (6, 6%). 

Less frequent reactions are: headache (35, 3%), vertigo (33, 3%), floating feeling 

ho T^^ dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness 
12, 196). 

Other adverse reactions which may occur (reported incidence of less than | ?6) are: 
CNS effects: nervousness, unusual dreams, agitation, euphoria, hallucinatiens 
Autonomic effects: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
Eye: diplopia or blurred vision 
OVERDOSAGE — Manifestations: Although there have been no experience: of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or intentional 
misuse as well as therapeutic use. Based on the pharmacology of Stadol, overdosage 
could produce some degree of respiratory depression and variable cardiovassulor and 
ainat, pionna system effects. 
Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated con- 
stantly and appropriate supportive measures instituted, such as oxygen, intra»enous 
fluids, vasopressors, and assisted or controlled respiration. 
DOSAGE AND ADMINISTRATION —Adults: Intramuscular— The usual recom- 
mended single dose is 2 mg. This may be repeated every three to four hours, as neces- 
sary. The effective dosage range, depending on the severity of pain, is | to 4 mg. re- 
peated every three to four hours. At this time, there is insufficient clinical data to rec- 
ommend single doses beyond 4 mg. 
Intravenous — The usual recommended single dose for intravenous administration is 1 
mg. repeated every three to four hours as necessary. The effective dore range, de- 
pending on the severity of pain, is 0.5 to 2 mg. repeated every three to four haurs. 
Children: Since there is no clinical experience in children under 18 years, Staeol is not 
recommended in this age group. 
Storage conditions: When stored at room temperature, the stability of the solution in 
vials is 2 years. 
SUPPLY — Stadol (butorphanol tartrate) Injection for I.M. or I. V. use, 2 mg. pe ml., 
2-ml. vial; 1 mg. per ml., 1-ml. vial; 2 mg. per ml., 1-ml. vial; 2 mg. per ml., 70-ml. 
multi-dose vial. 
NDC 0015-5644 —2 mg. per ml., 2-ml. vials 
NDC 0015-5645—1 mg. per ml., 1-ml. vials 
NDC 0015-5646—2 mg. per ml., 1-ml. vials 
NDC 0015-5648—2 mg. per ml., 10-ml. multi-dose vials 

For information on package sizes available, refer to the current price schedule. 
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Div. of Bristol-Myers Company 
Syracuse, New York 13201 
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zB» | NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


x Announces 


CLINICAL SURGERY 1979 


Controversies and Complications 


April 16 to 19, 1€ 


Chairman: Frank C. Spencer, M.D., George David Stewart Professor and Chairman, Department of Surgery 
Course Directors: Joseph N. Cunningham, Jr., M.D., Associate Professor of Surgery, 

Kenneth Eng, M.D., Associate Professor of Surgery, 

Matthew N. Harris, M.D., Professor of Clinical Surgery 


Monday through Thursday 


This course is for the busy general surgeon practicing in a community hospital setting. Attention i: 
controversial issues and surgical complications with the faculty emphasizing their personal experience 
selection and timing of operations, including “variants” of standard techniques, pitfalls and their avoidance 
new surgical procedures. Clinical case presentations and a comprehensive syllabus supplement the lectures 
panels. A special feature will be informal daily luncheons with the faculty. 


— ?ROGRAM TOPICS — 


MONDAY — ABDOMINAL TRAUMA 

TUESDAY — CHEST AND VASCULAR TRAUMA 

WEDNESDAY — PEPTIC ULCER AND INFLAMMATORY BOWEL DISEASES 
THURSDAY  — EARLY BREAST CANCER AND THYROID NODULES 


— GUEST FACULTY — 


Blake Cady, M.D. 

Harvard Medical School 
Carl E. Cassidy, M.D. 

Tufts University School of Medicine 
Florence Chu, M.D. 

Memorial Sloan-Kettering Cancer Center 
Irwin Gelernt, M.D. 

Mt. Sinai School of Medicine 
John C. Goligher, M.D. 

General Infirmary, Leeds, England 
J. R. Harris, M.D. 

Harvard Medical School 
J. Lynwood Herrington, Jr., M.D. 

Vanderbilt University School of Medicine 
Joel Horowitz, M.D. 

Cornell University Medical College 
Ron Jones, M.D. 

University of Texas Health Science Center 
Robert D. Leeper, M.D. 

Memorial Sloan-Kettering Cancer Center 
Marc E. Lippman, M.D. 

National Cancer Institute 
Richard Marshak, M.D. 

Mt. Sinai School of Medicine 
E. Truman Mays, M.D. 

University of Kentucky College of Medicine 
Francis Carter Nance, M.D. 

Tulane Medical School 


John Perry, M.D. 
University of Minnesota Medical School 
Malcolm Perry, M.D. 
Cornell University Medical College 
Peter |. Pressman, M.D. 
Mt. Sinai Schoolof Medicine 
Mark Ravitch, M.D. 
University of Pittsburgh School of Medicine 
Norman Rich, M.D. 
Walter Reede Hospital 
Gerald Shaftan, M.D. 
Downstate Medical Center 
G. Tom Shires, M.D. 
Cornell University Medical College 
Jerry Shuck, M.D. 
University of New Mexico 
William Snyder, M.D. 
University of Texas Health Science Center 
Sheldon C. Sommers, M.D. 
Columbia University College of Physicians 
and Surgeons 
Howard M. Spiro, M.D 
Yale University School of Medicine 
S. H. Tolins, M.D. 
Albert Einstein College of Medicine 
J. Kent Trinkle, M.D. 
University of Texas Health Science Center 


* GUEST ACTIVITIES PROGRAM — THE BEST OF NEW YORK CITY * 
‘Details in brochure) 


Fee: $385 


Accreditation: 32 AMA Category | credit hc 


For course brochure or further informétion, call or write: NYU Post-Graduate Medical School, ! 
First Avenue, New York, New York 10016. 212-679-8745 (24 hour telephone service) 
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Intralipid 10% © 
IV. Fat Emulsion. 


Before the availability of Intralipid 10% LV. 
Fat Emulsion, hyperalimentation was the only 
method of administering highly concen- 
trated solutions of calories and nutrients. But 
hyperalimentation requires central venous 
catheterization, with all its attendant risks. 

Now, with Intralipid 10% LV. Fat Emulsion, 
there is an alternative — the lipid system of 
total parenteral nutrition. The lipid system 
consists of Intralipid 10% I.V. Fat Emulsion 
in conjunction with glucose, amino acids, 
electrolytes, minerals and vitamins, and 
provides all essential nutrients, including 
fat*, and adequate calories, via periph- 
eral vein. 

Intralipid 10% LV. Fat Emul- 
sion is a highly concentrated 
source of calories, providing 1.1 
Calories per ml in an isotonic 
solution. 

And because the lipid system 
includes fat in the I.V. nutritional 
regimen, Intralipid 10% I.V. Fat 
Emulsion attains the goal of 
balanced I.V. nutrition and 





prevents or corrects the symptoms of essential 
fatty acid deficiency. 

Intralipid 10% I.V. Fat Emulsion also allows 
for balanced I.V. nutrition via central vein in 
those patients who require larger amounts of 
calories than can be supplied by peripheral 
infusion, or who have peripheral veins un- 
suitable for parenteral feeding. Central vein 
infusion of Intralipid 10% IV. Fat Emulsion, with 
other nutrients infused separately can de- 
crease the risk of metabolic disorders often 
encountered with hyperalimentation infu- 
sions — including osmotic diuresis, hypergly- 
cemia, rebound hypoglycemia, hyperos- 
molar non-ketotic dehydra- 
tion — and prevents or corrects 
essential fatty acid deficiency. 

Intralipid 10% LV. Fat Emul- 
sion —could make the lipid sys- 
tem your method of choice in 
ILV. nutrition. 


"Intralipid 10% I.V. Fat Emulsion must not be mixed 
with electrolyte or other nutrient solutions in order to 
avoid disturbing the stability of the emulsion. Filters 
must not be used with Intralipid 10% I.V. Fat Emulsion 


Now possible. 
Total parenteral nutrition. 
via peripheral vein. 





See following page for full 
prescribing information. 


 Infrali: ii: 10% IV. F -t Finulsior 


DESCRIPTION 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
is a fat emulsion prepared for intravenous ad- 
ministration. It is made up of 10% soybean oil, 
1.2% egg yolk phospholipids, 2.25% glycerin, and 
Water for Injection. In addition, Sodium Hydrox- 
ide has been added to adjust the pH to between 
5.5 and 9.0. 

The soybean oil is a refined natural product 
consisting of a mixture of neutral triglycerides of 
predominantly unsaturated fatty acids. The 
major component fatty acids are linoleic (54%), 
oleic (26%), palmitic (9%) and linolenic (8%). 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
has an osmolarity of approximately 280mOsm/ 
liter and contains emulsified fat particles of 
approximately 0.5 micron size. 

The total caloric value, including fat, phos- 
pholipid and glycerol, is 1.1 calories per ml. of In- 
tralipid® 10% (10% Intravenous Fat Emulsion). 


ACTIONS 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
is metabolized and utilized as a source of energy 
causing an increase in heat production, de- 
crease in respiratory quotient and increase in 
oxygen consumption following its administration. 
The infused fat particles are cleared from the 
blood stream in a manner thought to be compa- 
rable to the clearing of chylomicrons. 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
will prevent the biochemical lesions of essential 
fatty acid deficiency (EFAD), and correct the 
clinical manifestations of the EFAD syndrome. 


INDICATIONS 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
is indicated as a source of calories and essential 
fatty acids for patients requiring parenteral nutri- 
tion for extended periods of time (usually for 
more than five days) and as a source of essential 
fatty acids when a deficiency occurs. 


CONTRAINDICATIONS 


The administration of Intralipid® 10% (10% In- 
travenous Fat Emulsion) is contraindicated in pa- 
tients with a disturbance of normal fat metabo- 
lism such as pathologic hyperlipemia, lipoid 
nephrosis and acute pancreatitis if accom- 
panied by hyperlipemia. 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
must not be mixed with electrolyte or other nu- 
trient solutions; no additives can be placed in the 
bottle of Intralipid® 10%. It is supplied in single 
dose containers; a partly used bottle must not be 
stored for later use. 

Filters should not be used with Intralipid® 10% 
(10% Intravenous Fat Emulsion). 

Do not use any bottle in which there appears to 
be an oiling out of the emulsion. 


WARNINGS 


@aution should be exercised in administering 
Intralipid® 10% (10% Intravenous Fat Emulsion) to 
patients with severe liver damage, pulmonary 
disease, anemia or blood coagulation disorders, 
or when there is danger of fat embolism. 


PRECAUTIONS 


When Intralipid® 10% (10% Intravenous Fat 
Emulsion) is administered, the patients capacity 
to eliminate the infused fat from the circulation 
must be monitored. The lipemia must clear be- 
tween daily infusions. 

During long term intravenous nutrition with In- 
tralipid® 10% (10% Intravenous Fat Emulsion), 
liver function tests should be performed; and if 
these tests indicate that liver function is impaired, 
the therapy should be withdrawn. 

Frequent (some advise daily) platelet counts 
should be done in neonatal patients receiving 





| Peintravenous Fat Emulsio 


| ntralipid 10% 


Cutter Medical 


Division of Cutter Laboratories, Inc 
Berkeley, California 94710 


parenteral nutrition with Intralipid® 10% (10% In- 
travenous Fat Emulsion). 


ADVERSE REACTIONS 


The adverse reactions observed can be sepa- 


rated into two classes: 


1. Those more frequently encountered which are 
due either to contamination of the intravenous 
catheter and result in sepsis, or to vein irritation 
by concurrently infused hypertonic solutions 
and may result in thrombophlebitis. These ad- 
verse reactions are inseparable from the 
hyperalimentation procedure with or without 
Intralipid” 10% (10% Intravenous Fat Emulsion); 
and 

2. Those less frequent reactions more directly re- 
lated to Intralipid® 10% (10% Intravenous Fat 
Emulsion) which are: a) immediate or early 
adverse reactions, each of which has been 
reported to occur, in clinical trials, in an inci- 
dence of less than 1%: dyspnea, cyanosis, al- 
lergic reactions, hyperlipemia, hypercoagu- 
lability, nausea, vomiting, headache, flushing, 
increase in temperature, sweating, sleepiness, 
pain in the chest and back, slight pressure over 
the eyes, dizziness and irritation at the site of 
infusion, and rarely thrombocytopenia in neo- 
nates. b) delayed adverse reactions: hepat- 
omegaly, splenomegaly, thrombocytopenia, 
leucopenia, transient increases in liver function 
tests, and over loading syndrome (focal sei- 
zures, fever, leukocytosis, splenomegaly and 
shock). 

The deposition of a brown pigmentation in the 
reticuloendothelial system, the so-called "in- 
travenous fat pigment”, has been reported in pa- 
tients infused with Intralipid® 10% (10% Intraven- 
ous Fat Emulsion). The cause and significance of 
this phenomenon are unknown. 





DOSAGE AND ADMINISTRATION 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
should be administered as a part of total par- 
enteral nutrition intravenously via a peripheral 
vein or by central venous infusion. 


Adult Patients The initial rate of infusion in 
adults should be one ml./minute for the first 15 to 
30 minutes of infusion. If no untoward reactions 
occur (see Adverse Reactions section), the infu- 
sion rate can be increased so that 500 ml. will be 
infused over a period of four hours. Only 500 ml. 
of Intralipid® 10% (10% Intravenous Fat Emulsion) 
should be infused into adults on the first day of 
therapy. If the patient has no untoward reactions, 
the dose can be increased on the following day. 
The daily dosage should not exceed 2.5 g./kg. of 
body weight. Intralipid® 10% should make up no 





more than 60% of the total caloric input of the ] 
tient. Carbohydrate and a source of amino ac 
should comprise the remaining 40% or mere 
the caloric input. 


Pediatric Patients The initial rate of infusion 
pediatric patients should be 0.1 ml./minute 

the first 10 to 15 minutes. If no untoward reactic 
occur, the rate can be increased to permntit ir 
sion of 1 g./kg. in four hours. The daily dosa 
should not exceed 4 g./kg. of body weight. 
tralipid* 10% (10% Intravenous Fat Emulsic 
should make up no more than 60% of total calo 
input of the patient. Carbohydrate and a soul 
of amino acids should comprise the remain 
40% or more of the caloric input. 


Fatty Acid Deficiency When Intralipid® 10% (1 
Intravenous Fat Emulsion) is administered to « 
rect fatty acid deficiency, eight to ten percen' 
the caloric input should be supplied by 
tralipid® 10% in order to provide an adequc 
amount of linoleic acid to correct the deficien 


Administration Intralipid® 10% (10% Intravenc 
Fat Emulsion) should be infused separately fr: 
any other intravenously administered solutions 
order to avoid disturbing the stability of the en 
sion. It must not be mixed with electrolyte 
other nutrient solutions, and drugs or vitam 
must not be added to the emulsion in the infus: 
bottle. It can be infused into the same periphe 
vein as the carbohydrate-amino acids solut 
by means of a Y-connector located near the il 
sion site, and flow rates of each solution sho' 
be controlled separately by infusion pumps. Fili 
should not be used with Intralipid* 10% emulsi 

A special Intralipid* 10% (10% Intravenous 
Emulsion) intravenous administration se 
available. 

Intralipid® 10% (10% Intravenous Fat Emulsic 
is supplied in single dose containers; the rem« 
ing contents of a partly used bottle must not 
stored for later use. 


STORAGE 


Intralipid® 10% should be stored under ref 
eration at 4° to 8°C. 

Do not freeze Intralipid® 10% (10% Intraven: 
Fat Emulsion); if accidentally frozen, discard be 


HOW SUPPLIED 


Intralipid® 10% (10% Intravenous Fat Emuailsi 
is supplied as a sterile emulsion in 500 
containers. 


IMPORTANT 
ADDITIONAL PRODUCT INFORMATION 


Read Carefully Before Administration of 
Intralipid” I.V. Fat Emulsion 


1. Stopper Entry 
STOP] 
LJ Insert Spike H: 


a. Be sure to swab the face of the stopper 
mediately before piercing. 

b. Insert spike through the largest circle of ] 
pared stopper with a straight thrust and t! 
twist to fully seat spike. 


2. Special Intralipid* I.V. Fat Emulsion Adn 
istration Set 


A special Intralipid® I.V. Fat Emulsion adminis 
tion set is provided with each bottle. Com 
tional administration sets contain polyvi 
chloride (PVC) components that contain DI 
(Diethyl Hexyl Phthlate) as a plasticizer. Fat c 
taining fluids such as Intralipid* extract DI 
from these PVC components. 


The special Intralipid® I.V. Fat Emulsion set d 
not contain DEHP Therefore, this special 
should be used for the administration of 
tralipid* 10% (Intravenous Fat Emulsion). 





DALMANE 


urazepam HCI) 


One 30-mg capsule h.s. — usual adult dosage 

(15 mg may suffice in some patients). 

One 15-mg capsule h.s. — recommended dosage 
for elderly or debilitated patients. 


Before prescribing Dalmane (flurazepam HCl), please consult 
complete product information, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 


occupations requiring complete mental alertness (e.g., operating 


machinery, driving). 
Usage in Pregnancy: Several studies of minor tranquilizers 
(chlordiazepoxide, diazepam, and meprobamate) suggest 
increased risk of congenital malformations during the first 
trimester of pregnancy. Dalmane, a benzodiazepine, has 
not been studied adequately to determine whether it may 
be associated with such an increased risk. Because use 
of these drugs is rarely a matter of urgency, their use 
during this period should almost always be avoided. Con- 
sider possibility of pregnancy when instituting therapy; 
advise patients to discuss therapy if they intend to or 
do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
Precautions: |n elderly and debilitated, limit dosage to 15 mg 
to reduce risk of oversedation, dizziness, confusion and/or ataxia. 
Consider potential additive effects with other hypnotics or CNS 
depressants. Employ usual precautions in patients who are se- 
verely depressed, or with latent depression or suicidal tendencies, 
or with impaired renal or hepatic function. Periodic blood 
counts and liver and kidney function tests are advised during 
repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy, disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, Gl pain, ner- 
vousness, talkativeness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint pains and GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum beneficial effect 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg initially until response 
is determined. 
Supplied: Capsules containing 15 mg or 30 mg flurazepam HCI. 


REFERENCES: 1. Meyer JA, Kurland KZ: Milit Med 138:471-474, 
Aug 1973. 2. Feffer HL, Gibbons B: Med Times 101:130-135, Aug 
1973. 3. Data on file, Medical Department, Hoffmann-La Roche 
Inc., Nutley NJ. 4. Warfarin Study: Data on file, Medical Depart- 
ment, Hoffmann-La Roche Inc., Nutley NJ. 5. Robinson DS, 
Amidon EL: Interaction of benzodiazepines with warfarin in man, 
in The Benzodiazepines, edited by Garattini S, Mussini E, 
Randall LO. New York, Raven Press, 1973, p. 641. 6. Moore JD, 
Weissman L: J Clin Pharmacol 16:241-244, May-Jun 1976. 

7. Spiegel HE: Data on file, Medical Department, Hoffmann- 

La Roche Inc., Nutley NJ 
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Dalmane (flurazepam HCI) offers more Safety benefits No other hypnotic has been evaluated as comprehen- 
for your patients than barbiturates do. In contrast to bar- sively as Dalmane. Sleep laboratory studies alone account 
biturates, Dalmane may be administered to patients on for more than 1400 subject-nights? These studies provide 
chronic warfarin therapy. Studies have shown no unaccept- X objective documentation of the hypnotic efficacy of 
able fluctuation in prothrombin time 45 Dalmane for short-, intermediate- and longer-term adminis- 

Dalmane is compatible with many common laboratory ^X tration in adults of all ages...without repeated dosage 
tests and does not interfere chemically with them £7 (Alter- during the night or increased dosage from night to night. 
ations have been reported due to pharmacological effects; ^ The usual adult dosage of Dalmane is 30 mg h.s., but 15 mg 
see Adverse Reactions section of product information.) may suffice in some patients and is the initial recom- 

mended dosage in elderly or debilitated patients, to help 
Please see preceding page for a summary of product information. preclude oversedation, dizziness or ataxia. 
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MANDOL ^/v 
Cefamandole Nafate 


Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed below 

Lower respiratory infections. including pneumonia caused by Streptococ- 

cus pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. 
Klebsiella species, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing), beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 

indole-negative and indole-positive), Enterobacter species Klebsiella 
species, group D streptococci (Note: Most enterococci, e g . S faecalis. 
are resistant), and S. epidermidis 

Peritonitis caused by E coli and Enterobacter species 

Septicemia caused by E coli, S aureus(penicillnaseand non-penicillinase- 

producing), S. pneumoniae, S pyogenes (group A beta-hemolytic 
streptococci), H influenzae. and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 

non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae. E coli, Enterobacter species, and P mirabilis 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females. lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
nisms. Mandol has been used successfully in these infections in which several 
organisms have been isolated. Most strains of Bacteroides fragilis are resistant 
in vitro: however, infections caused by susceptible strains have been treated 
successfully. 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known. however, once these results become available, the antibiotic treat- 
ment should be adjusted accordingly 

In certain cases of confirmed or suspected gram-positive or gram-negative 
sepsis or in patients with other serious infections in which the causative orga- 
nism has not been identified, Mandol may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both antı- 
biotics may be given, depending ontheseverity of theinfection andthe patient's 
condition. The renal function of the patient should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days 


Contraindication: Mandol is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED. CAREFUL IN- 
QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY. PARTICULARLY TO DRUGS. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES 

In newborn infants, accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mandol rarely produces alteration in kidney function. 
evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses 
Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy, appropriate measures should be taken 
Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins 
A false-positive reaction for glucose in the urine may occur with Benedict's 
or Felaling’s solution or with Clinitest® tablets but not with Tes-Tape® (Glucose 
Enzymatic Test Strip. USP. Lilly). There may be a false-positive test for pro- 
,Ieinuria with acid and denaturization-precipitation tests 
Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established 
Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age. safety of this product has not been established in 
prematures and infants under one month of age Therefore. if Mandol is ad- 
ministered to infants. the physician should determine if the potential benefits 
outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity - Maculopapular rash, urticaria. eosino- 
philia, and drug fever have been reported These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin 

Blood —Neutropenia and thrombocytopenia have been reported rarely 


Some individuals have developed positive direct Coombs tests during treat- 
ment with the cephalosporin antibiotics 

Liver—Transient rise in SGOT, SGPT. and alkaline phosphatase levels has 
been noted 

Kidney— Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As wth some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol: their fre- 
quency increases in patients over 50 years of age In some of these cases. 
there was also a mild increase in serum creatinine 

Local Reactions — Pain on intramuscular injection is infrequent. Thrombo- 
phlebitis occurs rarely 


Administration and Dosage: Dosage — Adults: The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours 

In infections of skin structures and in uncomplicated pneumonia, a dosage 
of 500 mg every six hours is adequate. n 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours is sufficient. In more serious urinary tract infections, a dosage of 1 gm 
every eight hours may be needed . 

In severe infections. 1-gm doses may be given at four to six-hour intervals 

In life-threatening infections or infections due to less susceptible organisms. 
doses up to 2 gm every four hours (i.e.. 12 gm per day) may be needed 

Infants and Children: Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol This may be increased toa total daily dose of 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. ( See Warnings 
and Precautions for this age group ) 

Note. As with antibiotic therapy in general, administration of Mandol should 
be continued for a minimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained: a 
minimum of ten days of treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to guard against the risk of rheu- 
matic fever or glomerulonephritis; frequent bacteriologic and clinical ap- 
praisal is necessary during therapv of chronic urinary tract infection and may 
be required for several months after therapy has been completed. persistent 
infections may require treatment ‘or several weeks. and doses smaller than 
those indicated above should not be used 

Impaired Renal Function — When renal function is impaired. a reduced 
dosage must be employed and the serum levels closely monitored After an 
initial dose of 1 to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment. severity of infection. and 
susceptibility of the causative organism 
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When only serum creatinine is available, the following formula (based on 
sex. weight. and age of the patient) may be used to convert: this value into 
creatinine clearance. The serum creatinine should represent a steady state 
of renal function 
Weight (kg) x (146 — age) 

72 x serum creatinine 

O 9 x above value 


Males: 
Females: 


How Supplied: Vials Mandol® (cefamandole nafate, Lilly). for Injection, 500 mg 
and 1 gm (equivalent to cefamandole activity), 10-ml size. in packages of 1 and 
Traypaks™ ( multivial cartons, Lilly) of 25. 2 gm (equivalent to cefamandole 
activity). 20-ml size, in packages of 1 and Traypaks of 10. 1 and2gmí(equiva- 
lent to cefamandole activity), 100-ml size, in Traypaks of 10 
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Massive Unifocal Cyst of the Liver in a Drug Abuser: 


Case Report and Review of the Literature 


A 20-year-old white male presented, complaining of abdominal 
fullness. His previous history was unremarkable except for the 
use of intravenous illicit drugs. Physical examination disclosed 
a mass filling the upper and lower right quadrants. We evaluated 
this mass through the use of barium contrast x-ray, sonography 
and angiography, and made the preoperative diagnosis of 
hepatic cystic disease. On operative exploration, a large thin- 
walled cyst was found on the right lobe of the liver and was 
shown to be free of communication with the biliary tree; 3,000 cc 
of chocolate colored fluid were aspirated from the cyst. Total 
removal of the cyst was achieved with careful dissection. The 
cavity was filled with omentum and closed without drainage. 
After a benign immediate postoperative course, the patient 
remains asymptomatic one year later. Although most reports 
from the literature describe unexpected intraoperative findings, 
we stress that symptomatic patients can and should be diag- 
nosed prior to laparotomy, and that a thorough search be 
made for concomitant polycystic disease. Total extirpation of 
the cyst is the most desirable of the discussed treatments, when 
tempered by the age and physical condition of the patient. 
Thorough preoperative evaluation and awareness of differ- 
ent modalities of therapy allow for the correct choice of 
treatment. 


ONGENITAL CYSTIC DISEASE of the liver is a rare 
C affliction in the United States, usually discovered 
as an incidental finding at laparotomy or at post- 
mortem examination. The first description of an hepatic 
cyst appeared in 1846,* and since that time more than 
500 cases have been reported in the English-language 
literature. 7:9:!!:12-18 

The cysts vary in size, from several millimeters in 
diameter to masses reported to have contained 17 | of 
fluid.* They are usually located on the right inferior 
surface of the liver, are epithelium-lined, and multi- 
lobular. Although commonly asymptomatic, they can 
produce vague right upper quadrant pain when their 
size increases, due to the mass effect on surrounding 
viscera. 

Much of the literature to this date stresses intra- 
operative evaluation as the only reliable method of 
making a diagnosis. It is the purpose of this paper 
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to describe a patient with a large unilocular congenital 
hepatic cyst, to describe new techniques available for 
preoperative diagnosis, to discuss the operative man- 
agement of the problem, and to review some of the 
literature on hepatic cystic disease. 


Case Report 


A 20-year-old white male was referred to the surgical service 
at the University of Virginia Medical Center because of a three 
year history of progressive abdominal fullness accompanied by bouts 
of vomiting. 

The patient complained of dull right upper quadrant pain which was 
related to changes in position and which occasionally radiated to 
his right shoulder. He denied any weight loss, anorexia, change in 
bowel habits, jaundice or antecedent trauma. He was a sporadic 
user of illicit drugs, including intravenous amphetamines and heroin. 

His temperature was 37.5^, his pulse 80, respirations 20, and BP 
110/60 mm Hg. On examination the patient was thin, and pale, and he 
appeared older than his stated age. The pertinent findings were con- 
fined to the abdomen, where a mass was palpable 5 cm below the 
right costochondral junction and moved freely with respiration. The 
mass itself extended into the left side of the abdomen, was nontender 
and was thought to be cystic by palpation. The urine gave a negative 
test for protein, the hematocrit was 43%, and white cell count was 
5800. Urea nitrogen was 12 mg/dl, the creatinine 1.9 mg/dl, the 
glucose 128 mg/dl, the calcium 10.0 mg/dl, the phosphorus 4.9 mg/dl, 
the total bilirubin 1.8 mg/dl, uric acid 4.8 mg/dl, the total protein 
6.9 mg/dl, the albumen 4.4 mg/dl, the alkaline phosphatase 79 I.U., 
the SGOT 8 I.U., the LDH 145 I.U., and the cholesterol 186 mg/dl. 

X-rays ofthe chest showed a slight elevation of the right diaphragm 
and plain films of the abdomen showed displacement of the stomach 
to the left and displacement of the right kidney inferiorly. A liver 
scan using *""Tc-sulphur colloid revealed an enormous filling defect 
(Fig. 1). Ultrasound studies demonstrated a cystic structure in the 
right upper quadrant measuring 20 x 20 x 18 cm. To rule out the 
possibility of polycystic renal disease, an intravenous pyelogram 
was performed, it proved to be negative except for the inferior 
displacement of the right kidney. Selective angiography confirmed a 
large, avascular, intrahepatic mass in the right upper quadrant with 
an aberrant vascular supply to the left lobe of the liver (Fig. 2). An 
intravenous cholangiogram demonstrated a normal biliary system. 
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Fic. 1. Preoperative liver/spleen scan showing right lobe filling defect 
with displacement of remaining liver tissue to the left. 


In light of the findings and a negative work-up for echinococcal 
disease, the diagnosis of a congenital hepatic cyst was made. Surgery 
was advised, and the patient agreed. 

The operative procedure was carried out through a right subcostal 
incision and on exploration a large cystic structure was found to 





FiG. 2. Midstream aortogram which reveals mass in right upper 
quadrant displacing small bowel mesentery and hepatic arterial 
supply to the left. 
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occupy almost the entire right upper quadrant of the abdominal 
cavity. The wall of the cyst was bluish-grey in color and approxi- 
mately 4 mm thick. Posterolaterally the cyst was adherent to the 
abdominal wall by thin adhesions. The cyst was filled with radiopaque 
material in an attempt to define any connection with the bilary system 
(Fig. 3). No communication was noted, and a careful dissection of 
the cyst from the liver bed was then carried out. Prior to dissection. 
3,000 cc of chocolate-colored fluid was aspirated from the cyst and 
sent for appropriate bacteriologic cultures and antibiotic sensitivities. 
The omentum was placed in the large right upper quadrant defect 
and the incision closed. No drains were used. 

The patient's postoperative course was uneventful and he was dis- 
charged six days after the operative procedure. He is now asympto- 
matic 12 months afterward, and has gained 12 pounds. A repeat 
liver scan using *™Tc-sulphur colloid shows almost complete re- 
generation of the right lobe of the liver (Fig. 4). 


Classification 


Cystic hepatic disease can be classified in two 
groups, parasitic and nonparasitic (Fig. 5). The echino- 
coccal tapeworm is responsible for hydatid cystic 
disease of the liver, which is extremely rare in patients 
who have not entered its endemic regions outside of the 
United States. These cysts are usually characterized 
by calcifications ofthe cyst wall noted on x-ray, and can 





FiG. 3. Intraoperative study of the contrast-filled cyst which did not 
show any communication with the biliary system. Note the good 
estimation of size given by angiography in Figure 2. 
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be further diagnosed by eosinophilia, a positive com- 


plement fixation test, and the Casoni skin test. 


Nonparasitic cystic disease can be further classified 
as neoplastic, traumatic, or congenital. The neoplastic 
variety encompasses the proliferative cyst (cystad- 
enoma) as well as those retention cysts brought about 
by biliary blockage due to expanding neoplastic 
masses. The traumatic entity occurs following a blunt 
abdominal blow which causes a subcapsular tear." 
Although it has the clinical appearance of a cyst, it is 
‘truly a pseudocyst, lacking an epithelial lining, and 


having remnants of the blood clot in the cyst wall. 
Congenital cystic disease of the liver is of two types, 


solitary and polycystic. Polycystic disease, first de- 
scribed by Bristowe in 1856,” has the higher frequency, 
is associated with cystic disease of the kidneys, and has 


a familial incidence that indicates some mode of genetic 
transmission. The severity of this disease lies with the 
renal involvement, and the propensity for renal failure. 
Operation for polycystic liver disease is contra- 
indicated in light of documented polycystic renal 
involvement. 

Solitary or unifocal liver cysts, first described by 
Michel in 1856,'* occur randomly in the population 
and have not been shown to have any familial 
transmission. These cysts can be further divided into 
multilocular or unilocular forms, and although this dif- 
ference is of no diagnostic value, successful treatment 
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FIG. 4. Postoperative liver/spleen scan five months after operation, 


showing almost total regeneration of the right hepatic lobe. 
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Fic. 5. Classification of hepatic cystic disease. 


will depend on complete drainage of all compartments 
to prevent recurrence. 


Etiology 


The origin of congenital hepatic cysts is thought to 
represent different degrees of the pathological process 
suggested by Moschocowitz in 1906:'° i.e., that 
aberrant bile duct elements were the source of the cyst 
wall, and that these ducts filled from either congenital 
obstruction or obstruction secondary to an inflam- 
matory hyperplasia. Norris and Tyson'* in 1947 felt 
that polycystic liver disease represented a different 
pathological process, namely an acceleration of the 
normal degeneration process of the liver with blockage 
and retention. In any case, the pathological study of the 
specimen is usually the same, a thin walled cyst lined 
by cuboidal epithelium of varying height, with oc- 
casional bile ductules noted in the wall. 


Incidence 


Cystic disease of the liver is an uncommon clinical 
finding, usually discovered accidentally. Solitary cysts 
are felt to be more rare than their polycystic counter- 
parts,! although Jones in 1974!! noted a greater number 
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of the solitary variety in his series. The study by 
Eliason and Smith in 1944,° in which two cysts were 
noted in 211,046 admissions, versus 28 discovered 
during 20,000 autopsies during the same period, gives 
strength to the concept of a much higher incidence in 
the general population than would be clinically sus- 
pected. Cysts arising from benign or malignant tumors, 
dermoids, hemangiomas, lymphatics and trauma are 
even more uncommon than the congenital retention 
cysts, and are discussed rarely in the literature. 

Congenital cystic disease of the liver is most com- 
monly found in the 50-60-year-old group, although cysts 
have been found in the neonate as well as the senior 
citizen. Traumatic cysts are most common in the active 
years when blunt trauma during sports or recreation 
is frequent. Most traumatic cysts are noted in the 
second or third decade when these activities are part 
of the lifestyle. 

A striking female/male ratio of 3:1 or 4:1 has been 
noted by most authors,” both in symptomatic patients 
and asymptomatic ones. This female predominance is 
as of now unexplained, but may represent a hormonal 
influence upon the liver parenchyma similar to the 
stimulation of hepatic adenomas by oral contraceptives 
now postulated. 

The sizes ofthe cysts varied immensely, from several 
millimeters to one that filled the entire abdomen and 
yielded 17 | of fluid.* Appropriately, in the study by 
Henson in 1956 at the Mayo Clinic,? the symptomatic 
cysts were much larger than those found incidentally, 
averaging 10 cm in symptomatic patients versus 2.6 cm 
in those patients without complaints. Obviously it is the 
size and pressure of the cyst which cause symptoms, 
not its content, so that it is usually the larger cysts 
with their mass effects which are symptomatic. The 
cysts are usually found on the inferior margin of the 
right lobe of the liver, although they have been reported 
in all lobes and on all hepatic ligaments. 


Diagnosis 


Patients with hepatic cysts usually show no elevation 
of liver enzyme, bilirubin or liver function tests. 
Hyperbilirubinemia occurs only if the cyst becomes 
large enough to cause extrahepatic blockage of the bile 
ducts. Because of this chemical normalcy even in 
patients with large cysts, laboratory evaluation is of 
value only as a preoperative baseline, to rule out other 
disease states. 

Routine chest and abdominal films can be helpful 
in the early stage of diagnosis. Elevation of the dia- 
phragm and displacement of the right kidney, as seen in 
our patient, will confirm the impression of abdominal 
mass. Further evaluation with barium studies can also 
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delineate the approximate size and location of many 
cysts by the displacement of surrounding viscera. The 
liver-spleen scan will localize the lesion, but differentia- 
tion between a solid tumor and a fluid-filled cyst may be 
difficult unless sonography is employed. 

In recent years two diagnostic tools have been 
developed that can render great amounts of information 
on abdominal masses prior to operative exploration: 
The first is the selective angiogram, which can localize 
the lesion or lesions, give an idea as to the size, and map 
out the blood supply with great accuracy. The second 
is the use of computerized axial tomography, which 
can produce precise pictures of transverse planes 
through the body. Neither of these studies is totally 
without risk, and the cost for both can be high. Their 
use must be weighed in light of the information gained 
versus the risk to the patient. 

One diagnosis remains to be made at laparotomy 
even after the most thorough of preoperative evalua- 
tions, and that is the possibility of communication of 
the cyst with the biliary system. Unrecognized com- 
munication between the cyst and biliary system may 
result in a biliary fistula, the most serious common cause 
of postoperative morbidity in cyst treatment. Direct 
injection into the cyst with radiopaque material should 
be carried out intraoperatively, and may delineate com- 
munication with the biliary tree. 


Treatment 


Two forms of treatment exist for hepatic cysts— 
observation and operative intervention. By far, the 
majority of hepatic cysts should be left alone, especially 
when they represent only part of a polycystic disease 
state. The chances of these cysts causing problems 
are minute when compared to the potential complica- 
tions of hepatic surgery. The patient with asympto- 
matic hepatic cystic disease needs only an evaluation 
of other organ systems for cystic involvement, either 
intraoperatively by manual exploration, or postopera- 
tively by x-ray study. 

The patient with a symptomatic hepatic cyst, how- 
ever, is a candidate for operative intervention. The 
treatment of these cysts has run the gamut from simple 
needle aspiration to hepatic lobectomy. Between these 
extremes, other recommended procedures have been 
incision and drainage, marsupialization to the peri- 
toneal cavity, enteroenterostomy with a Roux-en-Y 
anastomosis, and simple extirpation of the cyst. 
Presently, total removal of the cyst is the treatment 
of choice,'? but individual variations in cyst size, 
location, and the patient's health and age may dictate a 
different operative procedure. The chance of cyst re- 
currence after decompression versus the risk of major 
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hepatic resection are important considerations in- tion and diagnosis and treatment of hepatic cysts 
volved in the decision. In patients who are a poor should be confined to those symptomatic patients who 


surgical risk, marsupialization appears to be the treat- have no renal involvement. Operative tréatment must 
ment of choice if no communication with the biliary be individualized and based on polycystic versus soli- 
tree is noted. tary involvement, size, location, and communication 


The use of sclerosing agents such as formalin has with the biliary tract, as well as the patient's physical 
been advocated in the past, but in light of potential ^ condition. 
communication with the biliary system, any blind 


injection of these fluids is contraindicated. References 
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Ocular Pneumoplethysmography: 


Detection of Carotid Occlusive Disease 


PAUL T. MCDONALD, M.D., LTC, MC, NORMAN M. RICH, M.D., FACS, COL, MC, 
GEORGE J. COLLINS, Jr., M.D., FACS, LTC, MC, LOUIS KOZLOFF, M.D., MAJ, MC, 


CHARLES A. ANDERSEN, M.D., LTC, MC, USA 


To determine the accuracy of ocular pneumoplethysmography 
(OPG-Gee) in detecting carotid arterial occlusive disease, 350 
patients were tested by OPG-Gee. Sixty-three patients under- 
went angiography and the findings were correlated with the 
results of OPG-Gee tracings. Testing without carotid compres- 
sion averaged three minutes and was easily performed by a 
physician or technician. There were no significant complica- 
tions. Hypertension did not affect evaluation. There were two 
false-negative tests and no false-positive tests. Without carotid 
compression the overall accuracy for testing for significant 
arterial stenosis was 97%. When a carotid compression test 
was added, the two missed lesions were detected. 


HE IDEAL INSTRUMENT for the noninvasive detec- 

tion of carotid arterial occlusive disease remains to 
be developed. Currently, several noninvasive tech- 
niques utilize the ophthalmic artery as a window to 
assess cerebrovascular blood flow.** 

One such technique employs the ocular pneumople- 
thysmograph (OPG-Gee)* to indirectly measure oph- 
thalmic artery pressures. The ophthalmic artery, the 
first major branch of the internal carotid artery, is used 
as an estimator of cerebral hemispheric blood pres- 
sure. When common carotid compression is used the 
ipsilateral ophthalmic artery pressure becomes an esti- 
mator of collateral cerebral hemispheric blood pressure 
and flow.' The ocular pneumoplethysmograph used for 
assessment of carotid occlusive disease has been re- 
ported to have an overall accuracy varying from 31 to 
10076.?-* We suspected a part of the reason for the wide 
range in reported accuracy for the OPG-Gee could be 
simple variation in tracing interpretation. Also, since 
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the OPG-Gee precisely measures and simultaneously 
records ophthalmic artery pulse wave amplitude and 
pressures from both ophthalmic arteries, we suspected 
that significant carotid occlusive disease could be ac- 
curately detected by noting a difference between the 
two eyes, in either of these parameters. We further 
suspected that this could be accomplished without 
routinely resorting to use of carotid compression. 


Materials and Methods 


Three hundred fifty patients with suspected cerebro- 
vascular disease underwent OPG-Gee evaluation from 
March 1976 through September 1977. Sixty-three had 
angiography and their angiographic findings compared 
to OPG-Gee results form the basis of this report. 
Angiography was performed based on clinical grounds 
and not on noninvasive test findings. Multiple views 
of the cervical carotid, the aortic arch, and the intra- 
cranial circulation were used to delineate areas of 
stenosis. Degree of stenosis on the angiogram was 
calculated by measuring the transverse diameter of the 
narrowest lesion seen on any view of the common or 
internal carotid artery and comparing it to the normal 
common or internal carotid artery (Fig. 1). 

The technique was similar to that described by Gee 
and coworkers! except carotid compression was not 
done routinely. As a precaution, no patient with a 
history of retinal detachment or eye surgery within two 
months was tested. Bilateral brachial cuff pressures 
were determined to ensure no difference indicating 
significant subclavian disease. If a difference was found, 
the arm with the highest pressure was used for subse- 
quent blood pressure determinations. 


0003-4932/79/0100/0044 $00.75 O J. B. Lippincott Company 


44 


Vol. 189 e No. | 


After a drop of topical anesthetic (proparacaine 
hydrochloride 0.5%) was introduced into each eye, 
bilateral cups were simultaneously positioned on the 
sclera just touching the most lateral aspect of the 
cornea. Patients were instructed not to talk or blink, 
and to expect transient loss of vision. The ocular 
pneumoplethysmograph recorded a tracing of eye 
volume displacement "eye pulse" which varied syn- 
chronously with systole and diastole (Fig. 2). The 
tracing of bilateral eye pulses was obtained during con- 
trolled release of a 300 mm Hg vacuum applied to the 
sclera via the eye cups. A vacuum of 300 mm Hg with 
this instrument corresponds to a pressure of 110 mm Hg 
in the ophthalmic artery.! In normal patients, bilateral 
eye pulsations were noted to begin simultaneously 
during controlled release of the vacuum. In normoten- 
sive patients the point at which an eye pulse first began 
and progressed in amplitude with each subsequent pulse 
was used to determine the ophthalmic artery pressure. 
This point on the tracing was converted to a numerical 
value by applying a nomogram to the tracing (Fig. 2). 

Hypertensive patients often had ophthalmic artery 
pressures in excess of 110 mm Hg, the maximum deter- 
mined by this instrument. Ocular pulse amplitude, 
however, was reproducibly recorded even in hyperten- 
sive patients and was measured at 110 mm Hg in those 
patients whose ophthalmic artery pressure was greater 
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Fic. 2. Normal OPG-Gee ARE HE La Meum e 
tracing in a normotensive |n HERES 
patient. Ophthalmic artery um m a in 
pressure (OAP) is read as HERES 

the point at which eye ib ji pnm ii pus 
pulsation begins and pro- 
gresses in amplitude with 
each subsequent pulsation. 
A nomogram (scale overlay 
at left) converts the vacuum 
curve to OPA in mm Hg. 
In this case OD = OS = 103 
mm Hg. Standardization is 
checked with each tracing 
and in this case is slightly 
unequal (10.5—10.0 mm). 
This is reflected in the am- 
plitude of the first pulse wave 
which is slightly greater in 
the left eye. This artifact can 
be confirmed by repeating : 
the test with eye cups ui 
crossed, i.e. right eye cup 
applied to left eye and left 
eye cup applied to right eye. N HIR 
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mm Normal Artery 


mm Stenosis 


1_ mm Stenosis 100 


mm NL Artery 


=% Stenosis 


Fic. |. Measurement of angiographic stenosis. The per cent stenosis 
was determined by comparing the width of the narrowest portion of 
the carotid lesion to the width of the most cephalad portion of the 
normal extracranial internal carotid artery. 


than 110 mm Hg (Fig. 3). No patients was excluded 
from study because of hypertension. 

Any patient who did not have a well centered, clearly 
readable tracing as the tracing began, had recording 
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y to ensure a good quality tracing. 


Practically, this was required one-third of the time for 
- patients who talked, blinked excessively, or had cardiac 
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110 mm Hg bilaterally with equal eye pulse amplitudes at 110 mm Hg. 
technique adjusted, i.e. stylus centered, eye cup posi- 
tion changed, etc. Vacuum was then reapplied as many 
times as necessar 

arrhythmias (Fig. 4). Ultimately, satisfactory tracings 
were obtained in all patients subjected to examination. 


Fic. 3. Normal OPG-Gee tracing in a hypertensive patient (blood 
pressure 180/102 mm Hg). Ophthalmic artery pressure is greater than 





Fic. 4. Positive OPG-Gee tracing is a normotensive patient (blood 
pressure 130/80 mm Hg). The right ophthalmic artery pressure is 
18 mm Hg less than the left indicating stenosis of the right carotid 
artery. This tracing is difficult to interpret because the patient has a 
cardiac arrhythmia which resulted in irregular eye pulsations. Small 
arrows point to the ventricular premature contraction. 


As the tracing was being completed the instrument 


calibration was checked (Fig. 2) to ensure each eye 
signal input. This was deemed a crucial part of the test 
as a difference in calibration even as small as 1.0 mm 


pulse channel had the same deflection for a standard 
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Fic. 5. Positive OPG-Gee tracing in a hypertensive patient (blood 
pressure 175/90 mm Hg). Ophthalmic artery pressure is greater than 
110 mm Hg bilaterally, but eye pulse amplitude is 5.5 mm on the 
right compared to 2.0 mm on the left indicating significant left carotid 
stenosis. 


Results 


Only patients undergoing angiography were included 
in analysis of results, however, complications were 
based on all 350 patients tested. Results are summarized 
in Table 1. Of the 33 positive OPG-Gee tests, 27 were 
positive due to ophthalmic artery pressure differences, 
three were positive due to eye pulse amplitude differ- 
ences at 110 mm Hg, and three in patients with bilateral 
carotid stenosis were positive due to ophthalmic artery 
pressures less than 6646 of brachial systolic pressures. 
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An angiographically demonstrable lesion of greater 
than 60% stenosis was present in all patients with posi- 
tive tracings. Twenty-nine lesions were located in the 
carotid bulb or internal carotid artery, one was at the 
origin of the right common carotid artery, and one was 
an occluded ophthalmic artery. 

Twenty-seven of the 63 patients were hypertensive 
(systolic blood pressure 167 mm Hg or greater or oph- 
thalmic artery pressure 110 mm Hg or greater). Nineteen 
had normal tracings and eight were positive. Of the 
eight positive tracings, four had the stenotic side oph- 
thalmic artery pressure reduced below 110 mm Hg by 
5 mm Hg or more. Four were positive due to eye 
pulse amplitude differences between the two eyes at 
110 mm Hg. 

Two patients had normal tracings but greater than 
75% stenosis present on angiograms. One patient had 
an occlusion of an internal carotid artery that had been 
documented five years previously by angiography. The 
second patient had an internal carotid occlusion on one 
side and a 7546 stenosis of the opposite internal carotid 
artery. Eye pressures were equal at 101 mm Hg and the 
brachial cuff pressure was 120/80 mm Hg. These two 
patients are considered to have had false-negative tests. 

The two patients with false-negative tests were 


evaluated in greater detail. Both had angiographically 


demonstrated flow from the vertebral circulation via the 
Circle of Willis to the ophthalmic arteries. During OPG- 
Gee testing with the vacuum set at 90 mm Hg (corre- 
sponding to 60 mm Hg ophthalmic artery pressure), the 
eye pulse amplitude was noted to decrease 3 mm Hg on 
the most stenotic side with contralateral carotid com- 
pression for five seconds. We consider that contra- 
lateral eye pulse amplitude reduction with carotid 
compression, confirms stenosis of the uncompressed 
carotid artery since it indicates an ophthalmic artery is 
dependent on an opposite carotid artery for perfusion. 
This test has been performed on 15 patients with no 
false positive tests. Care must be taken in interpreting 
this test not to confuse a minimal vagal response with 
eye pulse amplitude reduction. 

Complications were limited to three patients of the 
total 350 tested who noted erythema of the sclera and 


TABLE 1. Results of OPG-Gee Testing Compared 
to Angiograms of 63 Patients 


Angiogram 46 Stenosis 


0—60 60—75 75—100 
Positive OPG-Gee 0 2 31* 
Normal OPG-Gee 2S 3 21 
Total 25 5 33 


* Includes one patient with an occluded ophthalmic artery and 
one patient with common carotid stenosis at its origin from the 
innominate artery. tBoth tests positive when carotid compression 
was added. 
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were re-examined one day after testing. Erythema re- 
solved without specific treatment in each case. 

Total time to complete each test without carotid com- 
pression averaged three minutes. Of this time, one 
minute was allotted to taking cuff brachial systolic blood 
pressures and writing the name, blood pressure and 
date on the tracing. 

Interpretation of each tracing was accomplished 
independently of angiogram results and averaged 30 
seconds for routine tracings and took up to a minute 
for complex tracings or tracings in which carotid com- 
pression had been added to the test. 


Discussion 


A simple, rapid, safe, technique with high accuracy 
remains the goal of those developing devices used in 
screening for carotid arterial occlusive disease. The 
OPG-Gee has been evaluated in this regard by several 
investigators with widely varying results. Gee and co- 
workers reported 10096 accuracy in detecting carotid 
occlusion or preocclusive stenosis (90% or more) but 
did not detail criteria used to achieve this accuracy. 
They also noted that some patients with stenoses be- 
tween 75% and 90% had normal tracings.? Gross and 
coworkers reported an accuracy of 3146 in detecting 
carotid stenosis of 759€ or more. They used criteria 
developed for ophthalmodynamometry (15% or greater 
difference between ophthalmic artery pressures) and 
noted that hypertensive patients could not be adequately 
evaluated due to the instrument limitation of 110 mm Hg 
ophthalmic artery pressure.* Both groups of investi- 
gators reported using carotid compression as an integral 
part of patient evaluation. Our results using the afore- 
mentioned criteria without carotid compression demon- 
strate that the instrument is capable of accurately 
detecting stenosis of greater than 75% with an accuracy 
of 94% (31 of 33 patients) if appropriate criteria are 
applied to tracings for interpretation. Hypertension did 
not limit the performance of the test if eye pulse ampli- 
tude was also evaluated. The absence of false-positive 
results (0/25), even in hypertensive patients, indicates 
that patients with positive tracings and who are then 
subjected to angiography will be found to have signifi- 
cant disease. 

The group of patients who have stenosis between 60 
and 7596 is difficult to judge. Most likely this represents 
a transition zone for hemodynamic significance. It is 
not correct to call the tracings either false-positive or 
false-negative in this group, because our ability to deter- 
mine the hemodynamic significance of lesions from 
angiograms is probably less accurate than the capacity 
of the OPG-Gee to correctly detect a pressure drop 
across a lesion. 

Although three rigid criteria were used to compare 
angiography to OPG-Gee testing without carotid com- 
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pression, a less firm approach would probably better 
serve clinical evaluation of patients. Those patients 
with precisely equal ophthalmic artery pressures or 
pulse amplitudes at 110 mm Hg are normal. However, 
a patient with a 3.5 mm Hg ophthalmic artery pressure 
difference or a 1.5 mm pulse amplitude difference at 
110 mm Hg which is confirmed by repeating the test. 
with eye cups crossed, may need a carotid compression 
test to confirm stenosis. Similarly, we have observed 
two patients with initial borderline tracings that became, 
positive on re-examination three months later. Serial or 
repeat examination of asymptomatic patients may 
detect progressive stenosis. 

Comparing the ophthalmic artery pressure to the 
brachial cuff systolic blood pressure guards against 
missing bilateral disease. If 77% of the brachial cuff 
pressure had been used as the minimum acceptable 
ophthalmic artery pressure as suggested by Gee and 
coworkers,’ then in our 25 normal patients we would 
have had four false-positive tests. Using 66% we had 
no false-positive tests. Obviously, instead of rigid cri- 
teria, the best clinical approach is to note that higher 
ophthalmic artery pressure compared to brachial cuff 
pressure is more likely to be normal and lowered oph- 
thalmic artery pressure, especially less than 70% and 
unequivocally less than 6046, is abnormal. 

The importance of angiography in the patient with 
localizing transient ischemic attacks without regard to 
negative noninvasive tests has been emphasized by 
others.” Ulceration may occur in the presence of a 
normal noninvasive study. However, for that group of 
patients with ill defined cerebrovascular symptoms or 
bruit of unknown significance for whom a noninvasive 
test is desired, the OPG-Gee provides a safe, simple, 
rapid test with an overall accuracy of 9746 (61 of 63 
patients). When carotid compression is added, accu- 
racy is virtually 100% for detection of greater than 75%, 
arterial stenosis between the aortic arch and the eye. 
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Localization of Occult Insulin Secreting Tumors 


Percutaneous transhepatic portal venography (PTP) and 
selective portal blood sample collection for immunoreactive 
insulin (IRI) analyses was done in four patients who had clinical 
evidence of the presence of an insulin secreting tumor, but 
selective arteriography of the pancreas did not visualize any 
insulinomas. In all patients the clinical diagnosis was confirmed 
and the localization of the tumors could be calculated with the 
aid of the PTP and the IRI values detected in different parts of 
the portal trees. Because no tumor was found at the operation in 
two patients, despite careful exploration of the pancreas, blind 
distal pancreatectomy was performed to the point suggested 
with the help of the investigations, and insulinomas were found 
close to the resection lines. In the two other patients the 
proposed localization of the tumor preoperatively was 
confirmed. There have been no postoperative hypoglycemic 


symptoms. 

URGICAL REMOVAL OF INSULINOMAS is essential for 
S permanent cure of patients who have insulin 
secreting B-cell tumors of the pancreas causing 
hypoglycemic attacks.?9:!? Ten per cent of the benign 
tumors are multiple! and two-thirds of them are located 
in the head and the body while one-third are found in the 
tail of the pancreas.'* The tumor may occur outside the 
pancreas and is usually in the wall of duodenum or near 
it." Preoperative angiography of the pancreas provides 
useful information about the number and localization of 
the tumors, but in approximately 10% cannot be found 
at operation! and symptoms of hyperinsulinism 
persist. 

Recently, percutaneous transhepatic portal venog- 
raphy (PTP) with collection of blood samples for 
hormone analysis has been proposed as a useful 
approach for investigation of pancreatic disease.®8 This 
study comprises the first report of this method for 
localization of occult insulinomas. 


Clinical Data 


During the past two years several patients have been 
investigated for suspected insulinomas mainly because 
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of neurological symptoms associated with a low fasting 
blood glucose level. Among them were four patients 
aged 40—64 years in whom selective pancreatic 
angiography had not demonstrated an insulinoma 
(Table 1.) None of the patients had signs of liver 
impairment or other demonstrable cause of hypo- 
glycemia. Previously, three of the patients had had a 
duodenal ulcer and one of them had been treated by 
partial gastrectomy while the others had had medical 
treatment only. 


Methods 


Prior to surgical exploration, PTP was performed on 
each patient using an angiographic table and local 
anesthesia. The portal vein was punctured with a 250 
mm long Teflon? cannula with a steel mandrin 
(Surgimed) (outer diameter was 1.6 mm and the inner 
diameter was 1.0 mm.) With the patient in the supine 
position the needle was inserted through the eighth, 
ninth, or tenth intercostal space in the middle axillary 
line and directed towards the center of the liver by 
aiming at the twelfth thoracic vertebral body. The 
patients held their breaths in mild expiration during the 
puncture to avoid perforation of the lung. The cannula 
was withdrawn slowly after removal of the mandrin, 
and when blood appeared a small amount of contrast 
material (Angiografin 60, Schering Co.,) was injected 
manually to identify the vessel. The cannula was guided 
by a Teflon coated J-shaped guide wire to the splenic 
and the superior mesenteric veins and 40 ml of the 
constrast material was injected at a flow rate of 12 


ml/second. This series lasted 12—16 seconds showing - 


both these venous systems. 

Sampling was started from the hilus of the spleen and 
successive samples were withdrawn every 2-3 cm 
along the splenic vein. Samples were also withdrawn 
from the superior mesenteric vein. Peripheral blood 
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TABLE 1. Clinical Series 


i —— 


Duration of 


Preoperative 
Angiography 
Finding 


Operative 


Symptoms Finding 


e U E i i —— 


Age Symptoms 
Patient (years) Sex (months) 
LA: 62 Female 16 
A.S. 64 Male 14 
AL. 45 Male 8 
A.K. 40 Female 48 


Convulsions Negative Insulinoma 
Convulsions Negative Insulinoma 
Convulsions Negative Insulinoma 
Convulsions Negative Insulinoma- 


Psychiatric symptoms 


nnn —— ————— 


sample were collected at the same time. Insulin 
concentrations were analyzed by radioimmunoassay 
method (Phadebas insulin test). 


Results 


The PTP was successful in all four patients and the 
portal vascular bed could be completely visualized so 
that exact sites of blood sampling for hormone analyses 
could be defined and the venograms showed normal 
drainage patterns in all patients. A photograph of the 
PTP from patient L.A. is shown in Figure 1, and both 
the portal system and the pancreatic veins are 
visualized. Figure 2 presents the venous diagram for the 
same patient and shows the results of hormone analyses 
and the site of the insulinoma found at operation. The 
results of the other three patients are shown in Figures 
3—6. High insulin concentrations were measured near 
the tumor sites and varied between 99 and 440 «U/ml. 
Thus they were one and one-half to ten times higher 
than in the surrounding samples and the samples taken 
from seven patients without pancreatic tumor whose 
insulin concentration in the splenic vein was 28.0 + 10.0 
„U/ml. The insulin concentrations were also five to 22 
times higher than normal plasma concentrations as the 
reference area with the used method is 8.0—20.0 ~U/ml. 





Fic. 1. Normal percutaneous transhepatic portal venography in 
patient L.A. 


No correlation was found between the sizes of the 
tumor (4—18 mm in diameter) and the detected insulin 
values. 

Caudal pancreatectomies were performed in all the 
patients according to the results of PTP and hormone 
analyses. The tumors in patients L.À. and A.K. could 
not be palpated during operation and distal blind 
pancreatectomy was performed up to the point 
proposed by the hormone studies. When the pancreatic 
tails were cut into thin slices the tumors were, however, 
located. They lay in pancreatic tissue, 0.5— 1.0 cm from 
the lines of resection. Three patients had mild 
hyperglycemic episodes postoperatively for one to 
three weeks but did not require insulin therapy. All 
patients have now been symptom free postoperatively 
for five to 18 months and 36-hour fasting tests have all 
been normal. 


Discussion 


The number and the localization of insulinomas is 
important when surgical procedures are planned. 
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FıG. 2. Patient L.A.: sampling sites and insulin concentrations in 
various parts of the portal system. The tumor was 4 mm in diameter 
and was found in the tail of the pancreas (the units for insulin 
concentrations are „U/ml. Normal values in the peripheral blood 
vary between 2 and 20 ywU/ml). (1) V. lienalis-8.5, (2) v. 
lienalis- 151.2, (3) v. lienalis-34.5, (4) v. portae—15.2, (5) v. mes 
superior—4.6, (6) v. mes superior—3.2, (7) v. portae—4.8, (8) v. mes 
superior -—6.0. 
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FiG. 3. Patient A.A.: sampling sites and insulin concentrations in 
various parts of the portal system. The tumor was 8 mm in diameter 
and was found in the tail of the pancreas. (1) V. lienalis—246.6, (2) v. 
lienalis- 130.0, (3) v. lienalis- 87.0, (4) v. mes sup- 76.3, (5) v. 
portae —80.6. 


Subtotal distal pancreatectomy*!” and pancreatico- 
duodenectomy*''! are the operative procedures recom- 
mended when occult insulinomas are treated. Both 
methods have a high incidence of surgical complications 
and can lead to permanent pancreatic insufficiency or 
diabetes. At present, the angiographic methods are 
considered to give the best information on the 
localization of insulinomas. Depending mainly on the 
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Fic. 4. Patient A. L.: sampling sites and insulin concentrations in 
various parts of the portal venous system. The tumor was 18 mm in 
diameter and was found in the body of the pancreas (1) V. 
lienalis-36.4 (2) v. lienalis-87.4, (3) v. lienalis-27.6, (4) v. 
lienalis—38.5, (5) v. mes sup- 12.3, (6) v. mes inf—440.9, (7) v. 
portae—116.8. 


INSULIN SECRETING PANCREATIC TUMORS 5] 
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Fic. 5. Patient A. K.: sampling sites and insulin concentrations in the 
portal venous system. The tumor was 10 mm in diameter and was 
found in the rail of the pancreas. (1) v. lienalis—56.8, (2) v. 
lienalis- 86.4, (3) v. lienalis—94.7, (4) v. lienalis—99.0, (5) v. mes 
sup— 66.6, (6) v. portae- 27.0. 


size of the tumor's definitive localization can be 
achieved in about 20-90% of cases.?:!?-'? [n the patients 
presented here, the angiography was negative. 

PTP and selective blood sampling from the portal 
venous system has been proposed as a valuable method 
in the diagnosis of a pancreatic disease." We have 
used this method and selectively collected blood 
samples from the portal tree for hormone analyses in 
order to localize insulinomas. In these four patients the 
correct localization of the insulinomas was deduced 
from the hormone concentrations measured in different 
parts of the portal tree. The venogram was useful in 
blood sampling and assessment of the results of 
hormone assay because the direction of blood flow as 





Fic. 6. Photograph of the excised pancreatic tail on patient A. K. The 
insulinoma is seen in the pancreatic tissue and is darker in color than 
the surrounding tissue (indicated by arrow). 
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well as venous anatomy were defined. The value of this 
method was especially evident in two patients (A.L. 
and A.K.) in whom blind distal pancreatectomy was 
performed to the extent suggested by the selected 
venous insulin levels. A single insulinoma was found in 
the excised tail in each patient. In the other two 
patients, the localization of the tumors suggested 
preoperatively was confirmed at operation. 

Technically, this investigation is relatively easy to 
perform. The main difficulty is getting the needle into 
the portal venous system. We have however failed five 
times in 75 attempts in 72 patients when performing the 
procedure of either PTP or PTP with selective venous 
sampling. There have been no major complications. 
Only one patient sustained a mild pneumothorax, the 
difficulty being poor cooperation in breath holding. 

The method appears to be very useful in the 
localization of hormone secreting tumors of the 
pancreas. Other tumors secreting biologically active 
substances in the splanchnic region might also be 
localized by this method. 
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The Significance of Mammary Skin Edema in 
Noninflammatory Breast Cancer 


H. S. SHUKLA, F.R.C.S., L. E. HUGHES, D.S., F.R.C.S., F.R.A.C.S., 
Il. H. GRAVELLE, F.R.C.P., F.F.R., D.M.R.D., A. SATIR, M.R.C. PATH. 


Mammary skin edema has been quantitated in 205 cases of 
T1, T2 and T3 breast cancer by mammographic measurement, 
and its prognostic significance assessed. Edema was present in 
70% of patients and the incidence was directly related to tumor 
size. Edema was seen on occasions in all quadrants of the breast, 
but the inner and lower quadrants were the most frequent sites 
of edema irrespective of the site of tumor. Histology showed 
the skin thickening located in the reticular dermis; the papillary 
dermis and epidermis showed no change. It was shown that 
neither dermal lymphatic involvement nor lymphatic obstruc- 
tion by regional node involvement was of primary etiological 
significance. Skin edema correlates with prognosis since there 
is an increased likelihood of both systemic and local recurrence 
if skin edema exceeds 0.5 mm. Further investigation and longer 
follow-up is necessary to show whether skin edema represents 
a parameter which carries prognostic significance independent 
of the more usual clinical indications. 


KIN EDEMA IS A CLINICAL PHENOMENON that 
develops in the course of breast cancer. Generalized 
swelling of the breast and peau d’ orange is pathognomic 
of acute carcinoma of the breast. As long ago as 1909, 
Leith' measured the amount of skin edema on patho- 
logical specimens in acute breast cancer and of normal 
breasts, and found that normal skin thickness varied 
from 0.5 to 1 mm while that of acute breast cancer 
reached 8 mm or more. This skin thickening is thought 
to be due to blockage of subdermal lymphatics causing 
accumulation of lymph within the skin.'~* Gallagher 
and Martin* however, consider the increased skin thick- 
ness to be due to collagen deposition in the dermis. 
The serious prognostic import of the gross skin edema 
of inflammatory carcinoma is clear but the significance 
of lesser degrees of skin edema in common varieties of 
breast cancer is not known. This study was therefore 
carried out from three points of view; firstly to measure 
the skin thickness accurately and correlate it with 
various tumor parameters; secondly to investigate the 
pathogenesis of the skin edema and thirdly, to investi- 
gate the relationship between skin edema and prognosis. 
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Patients and Methods 
Methods 


The skin thickness was measured from mammograms 
with the help of a viewing box, magnifying glass and 
millimeter scale. Measurements were made at six 
points — over the upper and lower parts of the breast 
on lateral films and over the inner and outer parts of the 
breast on the craniocaudal films. The skin thickness 
overlying the tumor was measured, and the areolar 
thickening was measured 1.5 cm medially from the 
center of the nipple on the craniocaudal films. The site 
of measurement of skin thickness was midway between 
the periphery of the breast and the nipple, as seen on 
the mammogram (Fig. 1). Mirror image measurements 
of the contralateral normal breast skin were made, and 
the difference in skin thickening between the two breasts 
taken to represent skin edema. It was found possible 
to detect reproducibly a difference in skin thickness of 
0.25 mm. 


Patients 


Mammograms of 20 normal breasts were examined 
to find the range of normal skin thickness. A further 
examination of 20 patients with benign breast disease 
(fibroadenoma, fibroadenosis, cysts, mastalgia) other 
than inflammation was carried out. Mammograms of 
205 breast cancer patients who were staged at primary 
treatment according to the current TNM classification. 
were then examined for skin thickness. The number: 
were T1—65; T2—85; T3-116; diffuse growth unable tc 
be staged — 39. The 39 patients having diffuse growth: 
were excluded from further analysis. The mode of treat 
ment and the current follow-up status was recorded 
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Fic. 1. Xeromammogram contrasting skin thickening of tumorous 
(left side) and normal breasts in lateral and craniocaudal positions. 


The histopathological slides were re-examined for the 
grade of tumor and axillary lymph node status. 

In a prospective study skin biopsies from the four 
quadrants of the breast, areola and skin over the tumor 
in 18 patients were examined for dermal lymphatic 
involvement by the tumor and deposition of collagen. 


Results 


1) Normal Breast Skin Thickness and the Incidence 
of Skin Edema (Table 1) 


The skin thickness of normal breast, breast with 
benign disease and the contralateral breast in cancer 
patients was: | mm (S.D. + 0.2) in upper and outer 
parts; 1.3 + 0.4 mm in the lower and inner parts and 
1.5 + 0.4 mm over the areola. There was no disparity 
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in the skin thickness of the contralateral breast in 
normal controls and patients with benign breast disease. 
In breast cancer the frequency of skin thickening in 
various segments was: upper part 48%; lower part 85%; 
inner part 78%; outer part 55%; over areola 83% and in 
the skin overlying tumor 68%. In all cases skin "'thick- 
ness" refers to the absolute measurement and skin 
"thickening" or ‘‘edema’’ refers to the difference be- 
tween corresponding aspects of cancerous and noncan- 
cerous breasts. The incidence of skin thickening refers 
to such a difference greater than 0.25 mm. 


2) Correlation of Tumor Size with Skin Thickening 


The incidence of skin thickening in relation to tumor 
size (Table 1) was 50% in T1, 7096 in T2 and over 90% in 
T3 stage of tumors. The individual tumors of TNM 
stage were further subdivided into five subgroups de- 
pending upon their mammographic diameter. The 
maximal amount of skin thickening which varied from 
0.25—10 mm showed a highly significant (p < 0.001) 
linear progression with the size of the tumor (Fig. 2). 


3) Distribution of Skin Thickening 


Table 2 shows distribution of the tumors within the 
breast. Tumors which were situated in the central part 
of the breast produced overall more skin thickening 
(though not statistically significant) than tumors situated 
elsewhere, with maximal involvement seen with the 
areola and lower and inner parts of the breast. The same 
was true for tumors in the UOQ, UIQ central part and 
LIQ, but where the growth was in the LOQ the lower 
and outer parts showed greater thickening than the 
areola and inner parts (p — 0.05). Thus this latter group 
were the only ones not affecting the areola preferentially. 


4) Effect of Axillary Lymph Node Status 


The effect of axillary lymph node status on skin thick- 
ening in 79 lymph node positive and 87 negative cases 
was examined. The numbers in the groups are shown in 


TABLE 1. Incidence and Amount of Skin Edema in Breast Cancer 


Tl 65 Cases T2 $85 Cases T3 16 Cases Total 166 Cases 

Amount of Amount of Amount of Amount of 
Incidence of Skin Edema Incidence of Skin Edema Incidence of Skin Edema Incidence of Skin Edema 

š Skin Edema (mm) Skin Edema (mm) Skin Edema (mm) Skin Edema (mm) 
Overall 50% 0.64 + 0.35 70% 0.74 + 0.35 90% 2.02 + 0.56 70% 0.59 + 0.33 
Upper part 29% 0.56 + 0.35 49% 0.68 + 0.54 68% 1.79 + 1.06 48% 1.01 + 0.67 
Inner part 69% 0.57 + 0.39 78% 0.94 + 0.65 87% 2.73 = 2.0 78% 1.41 + 1.15 
Areola 76% 0.81 + 0.48 82% L2I * 6.3) 93% 2.83 + 1.61 83% 1.61 + 1.06 
Lower part 73% 0.69 + 0.53 89% 0.73 + 0.44 93% 2.36 + 1.67 85% 1.26 + 0.95 
Outer part 33% 0.50 + 0.32 47% 0.65 + 0.49 87% 1.64 + 1.60 55% 0.93 + 0.61 

Skin over the 

tumor 49% 0.73 + 0.59 64% 1.26 + 1.25 93% 2.36 + 1.54 68% 1.45 + 0.83 


All figures mean + S.D. 
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Fic. 2. The correlation between skin thickness and diameter of tumor. 
The figures are plotted as means with standard deviation. 


Table 3. For tumor size 2 cm or less and greater than 
4 cm the axillary lymph node involvement did not sig- 
nificantly affect the skin thickening, but in 2-4 cm 
tumors the lymph node involved cases showed signifi- 
cantly more (p < 0.05) skin thickening (Fig. 3). The 
analysis of the effect of axillary lymph node status on 
the thickening of various quadrants of breast skin 
showed there was no correlation in tumor 0—2 cm and 
over 4 cm in size, but that the increased thickening in 
the 2-4 cm group was reflected in all quadrants of 
the breast. 


5) Correlation of Histological Grade of Tumor and 
Skin Thickening 


Neither the incidence nor degree of skin thickening 
was altered by histological grade of tumor when classi- 
fied simply into two groups— well differentiated and 
poorly differentiated. 


6) Histological Examination of the Skin 


Skin biopsies from the upper outer part, upper inner 
part, lower inner part, lower outer part, over the tumor 
and from the areola of the breast were taken in 18 pa- 
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tients undergoing mastectomy for T1-T3 stage of 
carcinoma breast. They were compared with measure- 
ments of skin removed from noncancerous breasts 
during biopsy for benign conditions. The sections were 
stained with H & E and examined for dermal lymphatic 
infiltration; and thickness of the three layers of skin 
measured. The examination of 108 skin biopsies in these 
patients revealed direct tumor infiltration to be present 
in only one case and in another case dilated skin lym- 
phatics with tumor cell embolisation was present. The 
epidermis and papillary dermis did not show increase 
in thickness over normal levels and the skin thickening 
seen on mammograms was entirely due to the changes 
in the thickness of the reticular dermis. 


7) Prognostic Significance of Skin Edema 


Follow-up over a period of 7—70 months was available 
in 146 patients. Figure 4 shows the mean skin thickening 
of those patients who developed recurrences and those 
who have been recurrence-free. With skin thickening of 
more than 0.5 mm the likelihood of tumor recurrence 
increased significantly. 


Discussion 


Mammary skin edema in breast cancer begins as a 
segmental prominence of the skin? within the areola or 
just caudal to it.? This edema is visible on the mammo- 
gram as skin thickening and forms an important radio- 
logical sign of cancer. 

Deposition of collagen in the dermis was found to be 
the cause of skin thickening by Gallagher and Martin‘ 
in all cases of both primary and secondary breast can- 
cer. However, the cause of this collagen deposition is 
not clear. It may be the effect of tumor itself, due to 
lymph stagnation or some other unknown factor. Our 
finding that the skin thickening is confined to the reticu- 
lar dermis with no change in the papillary dermis and 
epidermis, is in agreement with other writers.?* 

Haagensen?’ believed that mammography is an ex- 
pensive way of demonstrating skin edema since it can 


TABLE 2. Pattern of the Distribution of Skin Edema Associated with Tumor in Various Parts of the Breast 





Location of Primary Upper Lower Inner Outer Over 
Tumor in the Breast No. of Patients part part Areola Part Part Tumor 
Ti = 36 
Upper outer quadrant 87 T2 = 5] 0.96 + 1.02 1.01 + 0.96 [.22 x 1.15 1.47 = 1.1] 0.85 + 1.06 1.20 + 4.17 
Upper inner quadrant 26 G é B 0.70 +0.61 — 0.75 € 0.77. 0.94 0.97 0.61 € 0.533 0.41 +0.53 0.75 0.40 
Central part 31 e ae: 0.79+0.57 1.0 +0.82 150-113 1.174087 0.30.4 1.46 + 1.13 
Lower inner quadrant — 1111. 5 (0.25 + 0.03 0.60 + 0.28 0.87 + 0.58 0.95 50.67 0.533 20.33 — 0.77 + 0.46 
Lower outer quadrant 9115 $ — 037-017 090-091 0.414014 0.504030 1125123 1.37 + 1.10 





All figures mean + S.D. 
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TABLE 3. Axillary Lymph Node Status 


Size of Tumor , LX. LN. 

(cm) Free Involved Total 

0 -1 16 8 24 
1.1-2 26 15 4] 
2.1-3 31 26 57 
3.1—4 8 5 13 
4.15 6 9 15 

5+ 0 16 16 

87 79 166 


easily be appreciated clinically. However, a mammo- 
gram enables accurate demonstration and quantification 
of the degree of skin thickening. In this series edema 
was often recognized clinically when carefully looked 
for but much less commonly than could be demon- 
strated radiologically. Direct observation has shown 
that clinical skin thickening is particularly common in 
the lower inner quadrant irrespective of the site of the 
tumor. This distribution is also noted radiologically, but 
it is probably underestimated because the lateral and 
craniocaudal views measure edema of the edges (radially 
at 3 o'clock and 6 o'clock) of the lower inner quadrant, 
rather than the central aspect of this quadrant (radially 
between 4 and 5 o'clock). This peculiar localization of 
edema in the breast has been attributed to the effect of 
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Fic. 3. The relationship between axillary lymph node status and skin 
thickening. The shaded columns are the groups with involved lymph 
nodes. 
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gravity. Although our findings in general support this 
explanation, tumors in the lower outer quadrant con- 
stitute an interesting exception with edema maximal 
locally over the tumor, and sparing of the areolar region. 
Tumors situated in the central part of the breast produce 
most conspicuous and widespread edema. 

A second explanation of the edema is lymphatic ob- 
struction either direct or secondary to lymph node 
infiltration. The lymphatics of the breast run in the 
substance of the breast and as they run laterally they 
are joined by tributaries and pass through the axillary 
fascia within the thickness of the axillary tail. In addi- 
tion, to the deep lymphatics of the breast which are 
periductal, there is a superficial plexus which has two 
elements — one at the base of the dermis and the other 
on the superficial surface of the mammary tissue proper. 
These two plexuses are interconnected in the subareolar 
area by connecting ducts. Intradermal lymphatics are 
also connected in a similar way. Most of the lymph 
from the breast drains to the axillary nodes and a con- 
siderable proportion to parasternal lymph nodes, the 
posterior intercostal nodes only inconstantly receive a 
very small proportion under normal circumstances. 
Hence one would expect axillary lymph node involve- 
ment to have the greatest effect on incidence of edema. 

An association was found between axillary lymph 
node involvement and skin edema only when tumor size 
was between 2-4 cm. A possible explanation is that 
lymph node involvement has a supplementary effect to 
a primary effect of the main tumor mass. With large 
tumor size, the effect of the tumor mass is so great as 
to over-ride any added effect of lymph node obstruction, 
while in very small tumors with lymph node involve- 
ment, the effect is too small to show a correlation. 
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Fic. 4. Comparison of mean skin thickening (with standard deviation) 
with tumor recurrence status, analysed according to maximum 
follow-up period. The numbers in each group are shown at the top of 
the figure (tumor free/recurrent cases). 
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If the skin thickening is not directly due to dermal 
lymphatic infiltration or lymph node involvement, a 
further hypothesis could be a relationship to tumor 
vascularity. This vascularity, which is a hallmark of 
breast tumors, could be associated with the low-grade 
inflammatory reaction which is frequently seen around 
tumors, orto increased metabolic requirements of rapid 
cell turnover. If the first is the case, one might expect 
an inverse relationship between edema and prognosis 
from the work of Black and Speer.'? A relationship with 
metabolic requirements should give a positive correla- 
tion and give an explanation of the prognostic signifi- 
cance of skin edema, since cell turnover rates are 
probably the most important prognostic correlation for 
breast cancer.!! 

Skin thickening could then reflect the whole spectrum 
of breast cancer behavior— from no skin thickening of 
tumors of low malignancy, through the moderate edema 
of metabolic requirements of the more malignant 
tumors, to the extreme edema associated with both 
dermal lymphatic obstruction and very rapid cell divi- 
sion of inflammatory carcinoma. 

The situation with gross edema is already well estab- 
lished.! Haagensen” has drawn attention to the grave 
prognostic significance of even a limited area of gross 
edema, and counsels that operation is contraindicated 
when skin edema of marked extent is present. Stokes 
et al. could not find a single proven cure of a patient 
with breast cancer showing metastases to dermal lym- 
phatic vessels. 

In our series of noninflammatory breast cancer the 
prognostic significance of mammographically demon- 
strated skin edema is also clearly shown. What is not 
yet clear is whether this factor has prognostic signifi- 
cance in addition to the standard indications such as 
tumor size and lymph node involvement. A longer 
period of follow-up is necessary to allow the determina- 
tion of this point. If this proves to be the case, it will 


SKIN EDEMA IN BREAST CANCER 57 


be important to define ‘‘normal”’ degrees of skin edema 
for tumors of given size and lymph node status. 

In the present era of hopefulness regarding adjuvant 
therapy for breast cancer, any possible indication of 
ultimate prognosis is worth full investigation and full 
regard should be paid to biological principles in main- 
taining a balanced and rational approach to the manage- 
ment of early breast cancer.'” 
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Clinical Aspects of Nonsurgical Percutaneous Transhepatic 
Bile Drainage in Obstructive Lesions of the 


Extrahepatic Bile Ducts 


JAN ANDERS HANSSON, M.D.,* JURGEN HOEVELS, M.D., GÖRAN SIMERT, M.D., 


ULF TYLEN, M.D., JOHANNES VANG, M.D.* 


Percutaneous transhepatic cholangiography (PTC) with sub- 
sequent external bile drainage by nonsurgically established 
percutaneous transhepatic intubation of bile ducts was per- 
formed in 105 patients with obstructive jaundice. Recovery of 
liver function and improvement in the patients’ general con- 
dition prior to radical or palliative surgery, nonsurgical pal- 
liation in advanced cases of malignancy as well as relief of 
postoperative leakage from a biliodigestive anastomosis are the 
indications for the bile drainage technique used in the present 
study. Clinical aspects such as optimal period of preoperative 
drainage, frequency of catheter dislodgement, and rate of com- 
plications such as cholangitis, bile leakage to the abdominal 
cavity and risk for peritoneal hemorrhage are discussed. Two 
deaths occurred within this series. 


ERCUTANEOUS TRANSHEPATIC ACCESS to the biliary 
P system has provided a satisfactory solution to the 
problems of palliative bile drainage in unresectable 
tumors of the extrahepatic bile ducts and the periampul- 
lary region.?:45.722? Via the same route, temporary de- 
compression and bile drainage can be achieved prior 
to radical operation.?-*5711.:1?142? In a previous report 
the technique and complications involved in percutane- 
ous transhepatic cholangiography (PTC) with and with- 
out external drainage were reported.?? The present 
investigation consists of an extended series of patients. 
The purpose has been to delineate the problems and 
the advantages in using this drainage procedure. 


Subjects 


The series comprises 105 patients, 60 men and 45 
women ranging from 34 to 84 years of age (mean = 50) 
who had obstructive jaundice and drainage carried out 
by percutaneous transhepatic technique. A summary of 
the final diagnosis verified either by operation or 
postmortem examinations appears in Table 1. 
Eksjó-Nássjó 
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Methods 


The patient is premedicated with 10 mg Valium? and 
0.5 mg Atropin intramuscularly. By fluoroscopy 
the approximate position of the hilum of the liver is 
located and at the corresponding level local anesthesia 
Is given in the skin and the intercostal muscles in the 
right midaxillary line. From this point the procedure is 
started with a puncture towards the hilum of the liver 
with a fine needle (OD 0.9 mm, length 15 cm) parallel 
to the table top and directed towards the estimated 
position of the liver hilum. As the needle is withdrawn, 
contrast medium is cautiously injected during fluoros- 
copy. When filling of nondilated bile ducts is obtained 
and passage of contrast medium to the duodenum is 
demonstrated, the procedure is terminated. If dilated 
bile ducts are filled, the needle is withdrawn 
and the procedure is continued with a puncture 
from the same point towards a dilated bile duct 
with a 27 cm needle sheathed with a polyethylene 
fluoroscopy with horizontal and vertical beam direction 
is of great help, since the needle tip can then be placed 
exactly in a peripheral bile duct. When there is access 
to single beam fluoroscopy alone the puncture needle is 
immediately withdrawn and the catheter is gradually 
retracted until bile drips. A guide wire with a slightly 
bent soft tip is then advanced through the catheter 
into the bile duct and manipulated as close as possible 
to the site of the obstruction. The catheter is pushed 
over the guide wire, after the removal of which the 
biliary tree is filled and films are exposed for diagnostic 
purposes. After demonstration of the site and appear- 
ance of the obstruction, the puncture catheter is ex- 
changed for a polyethylene catheter (OD/ID 2.2/1.4 mm) 
with multiple side-holes close to the tip. The drainage 
catheter is attached to the skin by sutures and con- 
nected to a bag for collection of the drained bile. 
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Results 
Drainage Time 


Group l. The percutaneous drainage period was 
followed by operation and biliodigestive anastomosis in 
68 patients. The drainage time varied from one day to 
150 days (median 15 days) while half of the patients 
were operated upon within the interval 7-28 days. 

Group 2. The external bile drainage in 32 patients 
was not followed by operation with biliodigestive 
anastomosis. Operation was originally planned in eight 
of these patients but their condition deteriorated 
rapidly despite adequate drainage and they died with- 
out surgery. Drainage time among the latter eight 
patients was 2—35 days (median 14 days). The remaining 
patients in the group had transhepatic drainage as a 
final palliative procedure. Drainage time among these 
patients varied from one week to 19 months (median 
two months) while half of the patients were drained 
for one to four months. 

Group 3. This small group comprises five patients 
in whom the external drainage was arranged as a tem- 
porary relief in the postoperative period because of 
leaking biliodigestive anastomosis. Time of drainage 
varied from one to eight weeks. 

Decrease of jaundice. All the patients had varying 
degrees of jaundice at the time of PTC. The mean value 
of bilirubin in serum in the patients in group | was 
14.8 mg/100 ml before drainage. At the time of opera- 
tion the mean bilirubin in these patients was reduced 
to 7.7 mg/100 ml. The mean lowest bilirubin levels 
during drainage in the patients in group 2 was 6 mg/100 
ml. To further analyse the relation between drainage 
time and the effect of drainage on the level of bilirubin, 
patients without evidence of liver disease other than 
that caused by the extrahepatic bile obstruction were 
selected. In 25 patients (21 from group 1 and four from 2) 
adequate drainage was established for at least two 
weeks and during this period several determinations of 
the bilirubin level were carried out. The results appear 
in Figure 1. The mean level of serum bilirubin was 
initially 17 mg/100 ml and after two weeks of drainage 
it had declined to 5 mg/100 ml. The serum bilirubin 
concentration could be followed for four weeks in 11 
patients and decreased during that period to less than 
3 mg/100 ml. The average volume of drained bile in the 
25 patients was 610 ml/24 hours (range 260— 1,220 ml). 
The drained volume as a rule was the same at the begin- 
ning ofthe period as after two weeks of drainage. There 
was no correlation between the volume of drained bile 
and the decrease in bilirubin. The volume of drained 
bile in a group of 13 patients with liver metastases 
was also studied. The mean initial value of bilirubin in 
this latter group was 17 mg/100 ml. After two weeks 
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TABLE 1. Diagnosis in 105 Patients Treated with Nonsurgical 
Percutaneous Transhepatic Intubation of the Biliary System 


Diagnosis Number of Cases 
Periampullary carcinoma 49 
Carcinoma of the proximal part of the extra- 
hepatic bile ducts and gallbladder 24 


Malignant tumor of the liver. Metastases to 

hepatoduodenal ligament 2 
latrogenic strictures of the bile duct 0 
Choledocholithiasis 6 
Cirrhosis 3 
Chronic pancreatitis | 


Total 105 


of drainage the level was 9 mg/100 ml. The mean volume 
of drained bile was 360 ml/24 hours (range 160—625 ml). 

During the first week of drainage bilirubin decreased 
rapidly. Decline is less marked after about two 
weeks. The degree of jaundice at the time of PTC seems 
to be of minor importance since patients with high 
initial bilirubin levels reached approximately the same 
level after two weeks of drainage as those patients 
who initially had the lowest levels of bilirubin (Fig. 1). 

Catheter problems delayed the decrease in bilirubin 
in 11 patients in group |. Catheter displacement neces- 
sitated reposition of the catheter in five patients, in 
two of these on two occasions. In the remaining cases 
the holes in the catheter were obstructed by detritus. 
The bile flow could be re-established by flushing the 
catheter. 
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Fic. 1. Total serum bilirubin concentration during drainage period 
of 14 days in a group of 25 patients with satisfactory drainage 
function and healthy liver (i.e. without metastases or cirrhosis). 
Unbroken line: Mean for all patients (n = 25). Dotted line: Mean for 
six patients with highest predrainage serum bilirubin values. Broken 
line: Mean for six patients with lowest predrainage serum bilirubin 
values. 
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In group 2 catheter displacement occurred in seven 
patients, twice in one patient, and five times in one. 
The displacement was discovered early in each case 
and replacement was carried out while the catheter was 
still in the bile duct. In group 2 obstruction of holes in 
the catheter was common during the long drainage 
period. Bile flow could easily be re-established by 
flushing, however. 

To find out whether the caliber of the catheter was 
large enough to drain the bile, we tested bile flow under 
various pressures in vitro. By end-hole catheter with an 
inner diameter of 1.4 mm we obtained a flow of 6.5 ml/ 
minute with the driving pressure as low as 10 cm H,O. 
With side-holes in the catheter, the flow was increased 
to 8 ml/min with a pressure of 10 cm H,O or 5.5 ml/min 
with a pressure of 5 cm H,O. The diameter of the 
catheter therefore seems adequate for our purpose. 
Although the catheter has an end-hole and multiple 
side-holes, the bile flow may be hampered by obstruc- 
tion of the holes in the catheter by detritus. To avoid 
this, it is necessary to flush the catheter at least twice 
a day. Flushing is done with at least 20 ml of saline 
each time. The saline is forcefully injected. If it is 
slowly injected, only the end-hole is rinsed. 


Complications 


Emergency operation due to bile leakage to the 
abdominal cavity despite established drainage of the 
bile ducts was necessary in three patients. No operation 
was necessitated because of intra-abdominal bleeding. 
However, one patient, 83 years of age, with non- 
resectable pancreatic carcinoma, died due to sub- 
capsular and retroperitoneal bleeding. At elective 
operation after the drainage period, subcapsular 
hematomas in the liver were disclosed in two 
patients and one additional patient displayed hema- 
toma in the hepatoduodenal ligament. At angiog- 
raphy after PTC, arterioportal shunts in the liver were 
disclosed in four patients while small intraparenchymal 
extravasations (false aneurysms) were evident in two. 

Cholangitis defined as fever with peaks exceeding 
39* combined with chills and tenderness below the right 
costal arch occurred in nine of the 68 patients in 
group 1. In group 2 cholangitic attacks were more com- 
mon and practically every patient with drainage 
periods of more than four months had at least one 
attack of cholangitis. Cholangitis was a main contribut- 
ing factor in the death of one patient. 


Discussion 


The advantage with percutaneous transhepatic chol- 
angiography with external drainage is that the site and 
nature of the obstruction are revealed and at the same 
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time biliary stasis is relieved. The definitive surgical 
attack may therefore be performed in an area undis- 
turbed by an initial bile-diverting procedure. The mor- 
phologic information may be obtained preoperatively 
by other methods such as fine-needle transhepatic 
cholangiography or ERCP. The latter methods do not 
relieve bile stasis, however, which must then be 
achieved by surgical means. l 

Our present approach to the jaundiced patient there- 
fore consists of an initial attempt to opacify the bile 
ducts with a fine needle. If no dilatation of the bile ducts 
can be demonstrated and the contrast passes freely to 
the duodenum, the needle is withdrawn and the pro- 
cedure is completed. Should dilated bile ducts be demon- 
strated, however, the procedure is continued with a 
sheathed needle in order to accomplish external drain- 
age. Percutaneous biopsy guided by the cholangio- 
graphic finding? may, moreover, be added to the 
procedure. 

During the drainage period the condition of the 
patient’s liver improves. This period may be used to 
obtain additional information, for example by ERCP 
and/or angiography. The surgeon can therefore become 
familiar with the type and extent of the lesion prior to 
definitive surgery. In some patients it may also be 
evident that the tumor may be inextirpable.':!6^!? 

For most of the patients a drainage period of two 
weeks resulted in a decrease of the bilirubin level 
towards the normal. Presence of liver disease in addi- 
tion to biliary obstruction, for example liver cirrhosis 
or liver metastasis, seem to prolong the time needed 
for drainage if patients with these conditions are to be 
explored at all. 

The amount of drained bile varied greatly from 
patient to patient and was without correlation to the 
degree of jaundice. The amount of bile drained from 
patients with liver disease other than obstruction was, 
however, significantly lower. Bile is necessary for 
proper digestion and moreover has a choleretic effect 
when secreted to the intestine. Several of our patients 
therefore were fed the drained bile through a tube or 
drank it mixed with porter or stout beer. 

The bile flow may also be jeopardized by displace- 
ment of the catheter despite fixation to the skin. For- 
tunately most catheters stay in the bile ducts where they 
are initially placed. When the catheter is dis- 
placed, it is usually kinked between the liver and 
the abdominal wall. This may be due to abnormal 
mobility between the liver and the abdominal wall or 
possibly to deep inspirations. The displacement may 
occur suddenly, in which case the entire catheter may 
leave the biliary duct. Ifthis occurs, the PTC must again 
be undertaken, from the beginning. Usually, however, 
the displacement is gradual. It is, therefore, possible 
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to disclose the beginning displacement by abdominal 
survey films without injections of contrast medium. If 
the catheter starts gliding it is easy to reinsert it with 
the aid of a guide wire. We therefore take daily survey 
films in all patients during the first week and replace 
the catheters which have a tendency to displacement. 
After the first week catheters seldom slide out. Should 
a catheter repeatedly glide out of position, it may be ex- 
changed for a catheter with a thicker wall after a few 
days, when the puncture channel in the liver is wider. 
À suitable catheter for this purpose is a polyethylene 
catheter of OD 2.8 mm. The latter catheter is seldom dis- 
placed and has the further advantage of being usable 
for drainage during lengthy periods when bile leakage 
around the OD 2.2 mm catheter may occur. A better 
solution to the displacement problem would be, for 
example, a balloon catheter giving internal fixation. 
The balloon catheters presently in use are, however, 
too poorly aligned at the tip and may not be intro- 
duced through the liver. 

In the previously reported series, the immediate 
complications were analyzed. Intraperitoneal bile leak- 
age demanding surgical exploration occurred in two out 
of 83 patients.?? In this extended series an additional 
patient was operated upon because of bile leakage. 
One patient with an inoperable carcinoma of the 
pancreas died due to bleeding. The incidence of severe 
complications in the study was 4/105. This is in line with 
the very large series of PTC reported by Marions and 
Wiechel.!! This exceeds the incidence of complications 
in the fine needle PTC technique when drainage is not 
carried out.?:!? [n the previous report?? the incidence of 
cholangitis was very low but the entire drainage period 
was not evaluated. In the present investigation the inci- 
dence of cholangitis during the entire drainage period was 
analysed. Cholangitis was evident in about 2546 of the 
patients. Almost all patients included in group 2, with 
prolonged drainage, had at least one attack of cholangi- 
tis. In one patient in group 2 (the patient whose con- 
dition deteriorated rapidly after bile diversion) cholan- 
gitis definitely contributed to the fatal outcome. In all 
other patients the cholangitic attack disappeared 
rapidly either spontaneously or after antibiotic therapy. 
The more common bacteria isolated from the patients 
with cholangitis were Staphylococcus aureus, Entero- 
bacteriae, and Pseudomonas eruginosa. With this high 
incidence of cholangitis, prophylactic antibiotic treat- 
ment may be considered. 

The patients in group 3 had biliodigestive anastomosis, 
which did not heal properly. The PTC drainage was un- 
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dertaken to divert the bile and to allow for healing of the 
anastomosis. To ensure this it is also possible to pass 
the catheter through the anastomosis, accomplishing 
partial internal drainage.9:!? 


References 


l. Ariyama, J., Shirakabe, H., Ikenobe, H., Kurosawa, A. and 
Owman, T.: The Diagnosis of the Small Resectable Pancreatic 
Carcinoma. Clin. Radiol., 28:437, 1977. 

. Ariyama, J., Shirakabe, H., Ohashi, K. and Roberts, G. M.: 
Experience with Percutaneous Transhepatic Cholangiography 
Using the Japanese Needle. Gastrointest. Radiol., 2:359, 1978. 

3. Burcharth, F. and Nieblo, N.: Percutaneous Transhepatic 
Cholangiography with Selective Catheterization of the Com- 
mon Bile Duct. Am. J. Roentgenol., 127:409, 1976. 

4. Burcharth, F., Christiansen, L., Efsen, F., et al.: Percutaneous 
Transhepatic Cholangiography in Diagnostic Evaluation of 
160 Jaundiced Patients. Am. J. Surg., 133:559, 1977. 

5. Evander, A., Ihse, I., Lunderquist, A., et al.: Percutaneous 
Cytodiagnosis of Carcinoma of the Pancreas and Bile Duct. 
Ann. Surg., 188:90, 1978. 

6. Hoevels, J., Lunderquist, A., and Ihse, I.: Percutaneous 
Transhepatic Intubation of Bile Ducts for Combined Internal- 
External Drainage in Preoperative and Palliative treatment of 
Obstructive Jaundice. Gastrointest. Radiol., 3:23, 1978. 

7. Kaude, J. V., Weidenmier, C. H. and Agee, O. F.: Decompres- 
sion of Bile Ducts with the Percutaneous Transhepatic 
Technic. Radiology, 93:69, 1969. 

8. Lang, E. K.: Percutaneous Transhepatic Cholangiography. 
Radiology, 112:283, 1974. 

9. Leger, L. and Zara et Arvay, M.: Cholangiographie et Drainage 
Biliaire par Ponction Trans-hépatique. La Presse méd., 
42:936, 1952. 

10. Marions, O. and Wiechel, K. L.: Radiological Investigation 
in Jaundice (in Swedish). Lakartidningen, 70:951, 1973. 

11. Marions, O. and Wiechel, K. L.: Radiological Investigation in 
Jaundice (in Swedish). Opuscula Medica (Suppl.), XX XII, 1974. 

12. Molnar, W. and Stockum, A. E.: Relief of Obstructive Jaundice 
Through Percutaneous Transhepatic Catheter —a New Thera- 
peutic Method. Am. J. Roentgenol., 122:356, 1974. 

13. Mori, K., Misumi, A., Sugiyama, M., et al.: Percutaneous 
Transhepatic Bile Drainage. Ann. Surg., 185:111, 1977. 

14. Mujahed, Z. and Evans, J. A.: Percutaneous Transhepatic 
Cholangiography. Radiol. Clin. N. Am., 4:535, 1966. 

15. Okuda, K., Tanikawa, K., Emura, T., et al.: Nonsurgical 
Percutaneous Transhepatic Cholangiography — Diagnostic 
Significance in Medical Problems of the Liver. Am. J. Dig. 
Dis., 19:21, 1974. 

16. Sato, T., Saitoh, Y., Koyama, K. and Watanabe, K.: Preopera- 
tive Determination of Operability in Carcinomas of the Pan- 
creas and the Periampullary Region. Ann. Surg., 168:876, 1968. 

17. Suzuki, T., Kawabe, K., Nakayasu, A., et al.: Selective 
Arteriography in Cancer of the Pancreas at a Resectable 
Stage. Am. J. Surg., 122:402, 1971. 

18. Suzuki, T., Kawabe, K., Imamura, M. and Honjo, I.: Survival 
of Patients with Cancer of the Pancreas in Relation to 
Findings on Arteriography. Ann. Surg., 176:37, 1972. 

19. Tylén, U. and Arnesjó, B.: Resectability and Prognosis of 
Carcinoma of the Pancreas Evaluated by Angiography. Scand. 
J. Gastroenterol., 8:691, 1973. 

20. Tylén, U., Hoevels, J. and Vang, J.: Percutaneous Trans- 
hepatic Cholangiography with External Drainage of Obstruc- 
tive Biliary Lesions. Surg. Gynecol. Obstet., 144:13, 1977. 


N 


Intimal Thickening and Hyperlipidemia in Experimental 


Primate Vascular Autografts 
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Intimal thickening is a significant cause of late failure of 
aorto-coronary vein grafts. The microscopic appearance of 
this thickening has some similarities to the microscopic 
appearance of arterial atherosclerosis, and it has been 
suggested that hyperlipidemia may play a role in its 
pathogenesis. This study examines the morphology and lipid 
composition of autologous vein and artery grafts in normal and 
hyperlipidemic rhesus monkeys. Grafts were examined six 
months after insertion by light and electron microscopy and 
tissue lipids were determined quantitatively. Intimal thickening 
occurred in all grafts. Specific morphological and lipid 
compositional features of the grafts were influenced by the type 
of tissue used for grafting and the presence or absence of 
hyperlipidemia. However, the degree of intimal thickening per 
se could not be related to either of these two factors. It is 
concluded that surgical transplantation in this model provides 
the most powerful stimulus for intimal thickening and any 
additional effect on this process by hyperlipidemia is small. 


NTIMAL THICKENING has been consistently observed 
I in aortocoronary vein grafts that have been in place 
for more than one month.?*:/52?24 Although the clinical 
significance of this thickening has been debated, 9? it is 
now clear that some grafts do become completely 
occluded by this process. Barboriak, et al.,! have 
studied aortocoronary vein grafts removed from 17 
patients who required a second bypass operation 
because of return of symptoms. Total occlusion by 
intimal proliferation was seen in seven of these patients 
(40%). In this small group no consistent association was 
observed between the occurrence or extent of intimal 
proliferation and the presence of hypertension, smok- 
ing, hyperlipidemia or diabetes. Serial angiographic 
studies of asymptomatic patients,®!7 and large autopsy 
studies *? show a smaller but still significant rate of graft 
occlusion from intimal proliferation. 
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Why some grafts develop only minimal, hemodynam- 
ically insignificant intimal thickening and others prog- 
ress rapidly to total occlusion and graft failure is not 
known. Bulkley and Hutchins? have recently com- 
mented on the remarkable similarity between the 
appearance of vein graft intimal proliferation and the 
atherosclerotic arterial lesions in the same patients. 
They have observed lipid filled cells in the intima of 
over 50% of grafts which have been in place as short as 
one month. Hyperlipidemia has been shown experi- 
mentally to damage arterial endothelium.? High 
concentrations of low density lipoproteins stimulate 
proliferation of arterial smooth muscle cells in vitro." 

The effects of hyperlipidemia on vascular grafts have 
been examined in dogs? ??! and rabbits.!5* These studies 
do not directly address the question of the etiology of 
intimal thickening. Additionally, both of these species 
have markedly different lipid metabolism compared to 
man. Dogs require thyroid suppression to invoke 
hyperlipidemia while rabbits are exquisitely sensitive to 
dietary cholesterol, and do not survive for long periods 
with the resultant massive hypercholesterolemia. 
Rhesus monkeys, on the other hand, develop a 
hyperlipidemia which is electrophoretically similar to 
Fredrickson's Type III with dietary alteration alone. 
We have undertaken to examine longitudinally the 
effects of dietary induced hyperlipidemia on vascular 
grafts in this species. This report describes results from 
animals sacrificed six months after graft insertion. 


Methods 
Grafts 


Two types of autologous vascular grafts were placed 
in 17 rhesus monkeys. Operations were performed 
under halothane anesthesia and with systemic heparini- 
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zation (100 U/kg). A 4 cm segment of right jugular vein 
was reversed in direction and placed as a bypass graft in 
the right iliac artery. To minimize ischemia, the vein 
was dissected but not divided or removed until the 
artery was completely prepared. Following recovery a 
second operation was performed in which a 4 cm 
segment of the left iliac artery was isolated, divided 
proximally and distally and then immediately anas- 
tomosed into the original site. Neither the vein graft nor 
the arterial graft was distended during the operative 
procedures. 


Diet 


Following recovery from surgery, six of these 
animals were placed on the following diet: flour 20%, 
applesauce 7.3%, vitamin mix 2.2%, dry milk 30%, 
casein 13%, Hegsted salt 2%, lard 25%, and cholesterol 
0.5%. The other 11 animals remained on Purina Mon- 
key Chow® and all animals were provided with fruit 
twice a week. 


Serum 


Serum was obtained from all animals for total choles- 
terol and triglyceride determinations before and three 
months after starting the diet. Lipoprotein patterns 
were determined” in four normal diet and all fat diet 
animals by gel chromatography (Sepharose 4B, Phar- 
macia). 


Tissue Analysis 


Animals were sacrificed six months after the second 
operation and the grafts, including both anastomoses, 
were dissected and excised. Samples were removed 
from the central portions of each graft and from both 
anastomoses, fixed in 1046 buffered formalin and sec- 
tioned transversely. The Verhoeff-van Giesen tech- 
nique was used to stain elastic tissue, alcian blue was 
used for acid mucopolysaccharides, phosphotungstic 
acid hematoxylin for fibrin, and oil red O for lipid. Ad- 


Fic. 1. Typical elution profiles for 280m 


lipoproteins from rhesus monkeys 
on normal (- — -) and high fat 
(——) diet. The lipoproteins were 
isolated by centrifugation at 
density 1.225, and eluted from a 
100 x 1 cm column with phos- 
phate buffer (22) at a flow rate of 


7 ml/hr. 25 
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TABLE |. Serum Lipids 








High Fat Diet 
Normal Diet Before After p 
Triglyceride 116 + 36 114-41 189+ 48 <.05 
Cholesterol 147 + 39 154 * 35 648 — 107 -—.001 





All values are mean (mg/100 ml) + SEM. p values = paired t test. 


ditional sections were fixed in cacodylate buffered 4% 
glutaraldehyde for electron microscopy. The femoral 
artery and left jugular vein served as control vessels. 
The remainder of these tissues was used for lipid 
analysis. After the adventitia had been removed by 
careful dissection, the remaining media-intima were 
finely minced and placed into flasks of chloroform- 
methanol (1:1, v/v) for extraction of tissue lipids. After 
stirring for two hours the relative concentration of 
chloroform was increased to 2:1 (v/v) and stirring con- 
tinued for an additional two hours. The delipidated 
tissue was removed from the extract by filtration and 
dried for at least 24 hours prior to weighing. The ex- 
tract was purified by the method of Folch, et al. and 
neutral lipid species were separated by single dimen- 
sion thin layer chromatography on silica gel G." 
Authentic standards (Nu Chek Prep) were run on 
each plate and quantitation obtained by photodensito- 
metric scanning after spraying the plates with sulfuric 
acid and charring at 190°. Cholesteryl esters were 
isolated from an additional aliquot of purified lipid 
extract by preparative thin layer chromatography. 
Methyl esters were prepared by mild acid trans- 
methylation and the relative quantities of the fatty acid 
chains determined with a Perkin-Elmer 990 gas chro- 
matograph. 


Results 


The high fat diet was readily consumed, well- 
tolerated and these animals all gained weight. Table 
1 shows the serum lipid data for both dietary groups. 
Serum triglycerides increased only modestly while 
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Fic. 2a. Control vein (left), fat diet vein graft (center) and normal diet vein graft (right). 
Note the marked thickening of both intima and adventitia of both grafts (H + E, 


original magnification 52x). 
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Fic. 2b. Control artery (left), fat diet artery graft (center) and normal diet artery graft 
(right). The elastic laminae are aligned horizontally. Marked intimal thickening is 


present in both grafts (H & E, original magnification 100x). 





* 


; i _ 
Pr — 
se (Sey 
“a” ^ 
i ar v ya w S 
3 > «+ 


— — |. 
"y A aftu du 


serum cholesterol increased 340%. The change in lipo- 
protein elution profile induced by the diet is depicted in 
Fig. 1. Very low density and low density lipoproteins 
increased substantially and the concentration of high 
density lipoproteins decreased in animals on the high 
fat diet. 
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Six of the grafts were found to be thrombosed and 
were not used in any analysis. All patent grafts de- 
veloped thickening of the intima. The degree of thick- 
ening could not be related to whether arterial or venous 
tissue was used for grafting or whether the animal 
was fed a normal or high fat diet. Both of these factors 
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Fic. 3a and b. (a, top) Electron 
micrograph of the luminal surface 
of normal diet artery graft showing 
smooth muscle cell (SM) in the 
intima, elastin (E) and collagen 
(C) (8,600). (b, bottom) Electron 
micrograph of the luminal surface 
of fat diet artery graft showing 
smooth muscle cell with lipid 
droplets (L) and extracellular 
vesicular debris (V) (8,600x ). 
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TABLE 2. Tissue Lipid Composition 
ES 


Free Cholesteryl 
N Cholesterol Fatty Acids Triglyceride Ester 
I 1 lili 
Normal diet 
Femoral artery 10 3.3 £ 0.8 0.8 + 0.2 15503 2.8 + 0.4 
Arterial graft 8 3.0 + 0.5 0.7 +82 ,5 x0. 3.5 € 0.8 
Jugular vein 10 A4 *153 0:8 = 0.2 223: 0.3 3.8 + 0.7 
Vein graft 3.6 € 0.3 0.6 + 0.1 $45 * 2.4 3.3 € 1,0 
High fat diet 
Femoral artery 6 5.0 € 0.6 08 € 07 3 *02 $.6 * 1.6 
Arterial graft 5 14.2 + 6.2 0.7 = 0.4 1.8 + 0.7 41.0 + 22.9 
Jugular vein 6 3.7 2 OF 1.5+0.9 17 * 19 54 = 2.3 
Vein graft 5 10.9 + 7.2 0.5 € 0I 38x £5 34 £ 153 





All values are mean (mg lipid/G non-lipid residue) + SEM. N = number of vessels. 


did, however, affect the specific morphologic features 
of the intimal thickening. 

Intimal thickening in arterial grafts appeared to be 
more densely cellular than in vein grafts (Fig. 2). The 
intima of arterial grafts also contained more elastin 
which was arranged in rather disorganized fragments. 
The intima of both types of grafts bound alcian blue 
providing histochemical evidence for high concentra- 
tions of acid mucopolysaccharides.'® None of these 
patent grafts showed evidence of fibrin deposition 
within the intima when stained with phosphotungstic 
acid. 

When viewed by electron microscopy (Fig. 3) the 
intimal regions of both arterial and venous grafts con- 
tained a homogeneous population of cells. These cells 
contained the numerous cytoplasmic myofilaments, 
pinocytic vesicles and fusiform densities along the 
plasma membrane typical of smooth muscle cells. 

In these short-term grafts, the morphologic effects 
of hyperlipidemia were demonstrated most clearly by 
electron microscopy. The intimal proliferative region 
of all of these grafts contained a population of cells as 
described above but which, in addition, contained 
intracellular membrane-bound and free lipid droplets. 

Results of tissue lipid analyses are shown in Table 2. 
There were no statistically significant differences in the 
tissue lipid concentration resulting from surgical trans- 
plantation alone. When transplanted vessels were 
exposed to hyperlipidemia, however, marked changes 
in lipid content as well as alterations in lipid species 
distribution occurred. Vein and arterial grafts accumu- 
lated significantly (p — 0.05) more cholesterol and 
cholesteryl ester than their respective control vessels 
(paired t-test). This increase averaged 30046 for free 
cholesterol and was approximately 70046 for choles- 
teryl ester. 

Analysis of the cholesteryl ester fatty acids in the 
plasma disclosed a reversal in the 18:1/18:2 (oleate/ 
linoleate) fatty acid ratios in the animals on the diet. 


This ratio was approximately 1:2 in normal diet plasma 
and 2:1 in fat diet plasma. There were no significant 
changes in the percentage composition of cholesteryl 
ester fatty acids from the tissue lipids, however, all 
tissues containing a relatively high percentage of 
cholesteryl oleate (range 37—45). 


Discussion 


The pathogenesis of intimal thickening in autologous 
vascular grafts is poorly understood. This change was 
at one time felt to be related to the formation of scar 
tissue and to consist primarily of fibroblasts.?:!*!^ The 
present study in rhesus monkeys, together with other 
studies in dogs*!? and autopsy examinations??? of 
human tissues, demonstrate, however, that this tissue 
consists primarily if not exclusively of smooth muscle 
cells. The relationship between this intimal thickening 
and arterial atherosclerosis which also consists, in 
part, of intimal smooth muscle cell proliferation has 
been the subject of much speculation. Since most pa- 
tients receiving vein grafts do so because of the pres- 
ence of arterial atherosclerosis, many may have either 
an overt or possibly a covert abnormality of lipid 
metabolism. In an effort to isolate and examine the 
possible individual contributions of transplantation and 
hyperlipidemia to this process, we have used a non- 
human primate model in which exposure to plasma 
lower density lipoproteins can be easily dichotomized 
and controlled. The histological results in these short- 
term grafts indicate that regardless of whether arterial 
or venous tissue is used for grafting, the effect of trans- 
plantation is vastly predominant. If there is any addi- 
tional effect on intimal thickening due to exposure to 
hyperlipidemia it is obscured. It remains to be deter- 
mined, however, whether longer exposure to hyper- 
lipidemia will alter these conclusions and particularly 
if and at what rate the morphological and compositional 
characteristics of early atherosclerotic change seen in 
these short term grafts will progress. 


Vol. 189 e No. | 


Acknowledgments 


We are grateful to Margaret Ryan, Patricia Tanner and Lizzie 
Barber for their technical assistance and to Betty Harrison for her 
help in the preparation of this manuscript. 


References 


l. Barboriak, J., Batayias, G., Pintar, K. and Korns, M.: Patho- 

è logic Changes in Surgically Removed Aortocoronary Vein 
Grafts. Ann. Thorac. Surg., 21:524, 1976. 

2. Barboriak, J., Batayias, G., Pintar, K., et al.: Late Lesions in 
Aorta-Coronary Artery Vein Grafts. J. Thorac. Cardiovasc. 

*  Surg., 73:596, 1977. 

3. Batayias, G., Barboriak, J., Korns, M. and Pintar, K.: The 
Spectrum of Pathologic Changes in Aortocoronary Saphe- 
nous Vein Grafts. Circulation, 56 (Suppl II):II- 18, 1977. 

4. Bond, M., Hostetler, J., Karayannacos, P., et al.: Intimal 
Changes in Arteriovenous Bypass Grafts. J. Thorac. Cardio- 
vasc. Surg., 71:907, 1976. 

5. Bulkley, B. and Hutchins, G.: Accelerated ‘*Atherosclerosis’’, 
A Morphologic Study of 97 Saphenous Vein Coronary Artery 
Bypass Grafts. Circulation, 55:163, 1977. 

6. Campeau, L., Lesperance, J., Corbora, F., et al.: Late Changes 
in Aortocoronary Saphenous Vein Bypass Grafts. Circula- 
tion, 56 (Suppl IID):III- 132, 1977. 

7. Curtis, J., Conkle, D., Finch, W., et al.: The Effects of Experi- 
mental Hypercholesterolemia on Transposed Arterial and 
Venous Autografts. J. Surg. Res., 18:163, 1975. 

8. Folch, J., Lees, N. and Sloane-Stanley, F.: A Simple Method 
for the Isolation and Purification of Total Lipids from 
Animal Tissue. J. Biol. Chem., 226:497, 1975. 

9. Grondin, C., Castonguay, Y., Lepage, C., et al: Aorto- 
coronary Bypass Grafts: Early Postoperative Angiographic 
Evaluation and Re-Exploration for Stenosis or Thrombosis 
of the Vein Graft. Arch. Surg., 103:535, 1971. 

10. Grondin, C., Lesperance, J., Bourassa, M., et al.: Serial Angio- 
graphic Evaluation in 60 Consecutive Patients with Aorto- 
Coronary Artery Vein Grafts 2 Weeks, 1 Year, and 3 Years 
After Operation. J. Thorac. Cardiovasc. Surg., 67:1, 1974. 

11. Hagen, P.-O.: Structural Comparison Between Triglycerides 
and Phospholipids from Pig Kidney. Lipids, 6:935, 1971. 


VASCULAR AUTOGRAFTS 67 


12. Haimovici, H. and Maier, N.: Autogenous Vein Grafts in 
Experimental Canine Atherosclerosis. Arch. Surg., 109:95, 
1974. 

13. Jones, M., Conkle, D., Ferrans, V., et al.: Lesions Observed 
in Arterial Autogenous Vein Grafts. Circulation, 48 (Suppl 
IID):III- 198, 1973. 

14. Kennedy, J., Wieting, D., Hwang, N., et al.: Hydraulic and 
Morphologic Study of Fibrous Intimal Hyperplasia in Auto- 
genous Saphenous Vein Bypass Grafts. J. Thorac. Cardio- 
vasc. Surg., 67:505, 1974. 

15. Kern, W., Dermer, G. and Lindesmith, G.: The Intimal Pro- 
liferation in Aortic-Coronary Saphenous Vein Grafts. Am. 
Heart J., 84:771, 1972. 

16. King, P. and Royle, J.: Autogenous Vein Grafting in Athero- 
matous Rabbits. Cardiovasc. Res., 6:627, 1971. 

17. Lawrie, G., Lie, J., Morris, G. and Beazley, H.: Vein Graft 
Patency and Intimal Proliferation after Aortocoronary By- 
pass: Early and Long Term Angiopathologic Correlations. 
Am. J. Cardiol., 38:856, 1976. 

18. Robert, L., Kadar, A. and Robert, B.: The Macromolecules 
of the Intercellular Matrix of the Arterial Wall: Collagen, 
Elastin, Proteoglycans and Glycoproteins. Jn Wagner, W. and 
Clarkson, T. eds. Arterial Mesenchyme and Arteriosclero- 
sis. Advances in Experimental Medicine and Biology, Vol 
43. New York, Plenum Press, 1974, pp 85-123. 

19. Ross, R. and Glomset, J.: Atherosclerosis and the Arterial 
Smooth Muscle Cell. Science, 180:1332, 1973. 

20. Ross, R. and Harker, L.: Hyperlipidemia and Atherosclero- 
sis. Science, 193:1094, 1976. 

21. Rossiter, S., Brody, W., Kosek, J., et al.: Internal Mammary 
Artery Versus Autogenous Vein for Coronary Artery Bypass 
Graft. Circulation, 50:1236, 1974. 

22. Rudel, L., Lee, J., Morris, M. and Telts, J.: Characterization 
of Plasma Lipoproteins Separated and Purified by Agarose- 
Column Chromatography. Biochem. J., 139:89, 1974. 

23. Unni, K., Kottke, B., Titus, J., et al.: Pathological Changes in 
Aorto-Coronary Saphenous Vein Grafts. Am. J. Cardiol, 
34:526, 1974. 

24. Vlodaver, Z. and Edwards, J.: Pathological Analysis in Fatal 
Cases Following Saphenous Vein Coronary Arterial Bypass. 
Chest, 64:555, 1973. 


Moist Bacterial Strike-through of Surgical Materials: 


Confirmatory Tests 


HAROLD LAUFMAN, M.D., PH.D., JOHN D. SIEGAL, B.A., STEPHEN C. EDBERG, Pu.D. 


New tests consisting of modifications of the inverted Mason 
jar test confirm our previously reported studies which showed 
that woven and nonwoven surgical materials vary greatly in 
their ability to serve as barriers against moist bacterial strike- 
through. Among the woven materials, only tightly woven Pima 
cloth or materials treated with Quarpel waterproofing process 
or with polythene layer lamination was invariably resistant. 
However, tight-woven Pima cloth, which had been treated with 
Quarpel became permeable after 100 washing-sterilizing 
cycles. Of the nonwoven materials, single-layer nonwoven 
materials tended to be unevenly permeable to moist bacterial 
strike-through. Only the front and sleeves of nonwoven gowns 
reinforced with polyethelene layer were invariably resistant to 


moist contamination. 

URGICAL GOWNS AND DRAPES are intended to serve 
S as barriers against the transgression of bacteria 
between the unsterile surfaces they cover and the 
sterile surgical field, whether or not they become wet 
during an operation. 

Barrier materials used in the manufacture of surgical 
gowns and drapes are available as reusable woven or as 
disposable nonwoven materials. Woven materials are 
made of various grades and weaves of cotton, with 
or without special waterproofing treatment. As a result, 
they vary from those which offer no resistance to moist 
bacterial strike-through to those which remain totally 
resistant through up to 100 washing and sterilizing 
cycles.* Nonwoven materials are made of processed 
cellulose fibers either alone or in combination with 
reinforcements of various types including polymeric 
films. As with the woven materials, the available non- 
woven fabrics also vary from those which offer virtually 
no resistance to moisture or bacterial penetration to 
those which are resistant even under the stresses of 
lengthy wet surgical operations. 

Despite these wide variations in the barrier effects 
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of surgical materials, there are no universally accepted 
performance standards available to manufacturers. no 
altogether acceptable bench tests for quality control 
related to bacterial permeability, and no regulations 
governing the validity of promotional claims. As a 
result, confusion is found in all these areas. 

We report on a series of bench tests which confirm 
the wide variations in barrier dependability between 
marketed surgical materials and urge for early adoption 
of performance standards for the materials. The new 
tests have also been applied to a number of new 
materials which have become available since our 
first communication.* Moreover, some of the brand 
name drapes and gowns have changed their materials 
since that time. 

In our previous publication we reported that during 
actual surgical operations, unopposed pressure or fric- 
tion points of the surgical gown such as those of the 
surgeon's forearm, elbow, or abdominal area often 
transmitted bacteria from the wearer to the surgical 
field, especially when moist. Yet none ofthe prior tests 
used by industry had correlated friction, or stretch 
stresses, with moist bacterial penetration. A number of 
tests had been devised by manufacturers or industry- 
appointed laboratories to grade the penetration of 
moisture either by naked-eye observation of moisture 
beads or by bursting of the test material.? Another 
test, the Libman-Ullrich Rodac sandwich? test did. 
indeed, measure bacterial permeation, but the test did 
not replicate stresses encountered during surgical 
operations. The material is compressed between two 
Rodac plates, one of which contains a standardized 
bacterial culture spread. The sandwich is compressed 
with 100 g of pressure and is read at intervals up to 
15 minutes. However, this test does not employ un- 
opposed pressure, stretch, or shear stresses, nor do we 
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believe the test is allowed to run for a long enough 
period. 

We found that the materials which apparently passed 
the Libmann-Ullrich test nevertheless transmit bac- 
teria during actual surgical use, so we devised a new 
test which we called the Unopposed Weight-support 
test using a 2 kg weight suspended in a hammock of the 
test material. With this test we confirmed the fact that 
a wide range of bacterial permeability in both woven 
and nonwoven materials exists. 

"Under the conditions of the Unopposed Weight- 
support test, among the woven materials, only Quarpel- 
treated tight-woven Pima cotton was found to be im- 
permeable to moist bacterial strike-through. This 
material remained impermeable at least through 55 
washings and sterilizing cycles. Ordinary muslin and 
untreated Pima cotton, on the other hand, permitted 
virtually immediate moist bacterial contamination. 

Among the nonwoven gown and drape materials, 
only those which were reinforced or laminated with 
plastic or polyethylene film withstood the tests. On the 
strength of these findings, we recommended that the 
front and sleeves of nonwoven surgical gowns be 
reinforced with an impermeable layer in future models, 
in a manner similar to the reinforcements used in woven 
gowns, especially when the gowns and drapes would be 
used in lengthy, wet operations. 

It was gratifying to find that some manufacturers of 
nonwoven surgical apparel did subsequently market 
such reinforced gowns and drapes. However, dispos- 
ables manufacturers expressed their concern over two 
vexing problems. One was the concern that our Un- 
opposed Weight-support test was unwarrantly strin- 
gent. The second was the fact that there were no 
universally accepted performance standards available 
for surgical apparel against which manufacturers could 
calibrate their materials. The Association of Operating 
Room Nurses did publish a set of standards in 1974, in 
which the prerequisites for barrier qualities were laid 
down, but these standards did not present any tests 
which the materials were required to pass before the 
property of in-use impermeability was satisfied.? 

Therefore, we continued our search for a test which 
would assure all concerned that the materials being 
marketed to the surgical community would be im- 
permeable to moist bacterial strike-through during 
lengthy wet surgical operations. 

The tests to be described in this communication 
were performed upon the suggestion of members of 
INDA, the association of nonwoven fabrics industry. 
They were to determine whether the Unopposed 
Weight-support test was indeed too stringent, and 
whether less stringent tests might provide equally good 
evidence of in-use impermeability. 
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Materials Tested 
Woven Materials 


Materials tested included: 1) Angelica gowns. Both 
were 270-thread Pima Cotton, Quarpel treated,* but 
one was unused, while the other was subjected to over 
100 washing cycles. 2) Superior Surgical Company 
gown, of 272-thread Pima Cotton, Liquashield treated,t 
and unused, 3) ordinary cotton muslin used in gowns 
and drapes, and 4) vulcanized linen patches.§ Some 
were Thermopatch 270 Pima not Quarpel-treated, and 
others were Superior Surgical polyethylene-reinforced 
270 Pima Quarpel-treated. 


Nonwoven Materials 


Nonwoven materials tested included: 1) Johnson and 
Johnson’s Barrier Surgikos gown made of Spunlace 
nonwoven fabric, the Barrier Specialty gown made of 
Spunlace nonwoven fabric with front and sleeve 
reinforcement, and the Barrier Surgikos 450: Polyester 
reinforced nonwoven fabric, 2) Cenco gown, 3) 
Converter gown, with Scrim-reinforced tissue, 4) 
Curity Gown, made of Tyvek (spunbonded olefin), 5) 
the Superior Surgical Company's Fiber-reinforced 
tissue, 6) Kimberly Clark Corporation's Kimlon Gown 
made of fiber-reinforced tissue, 7) Spartan Healthcare 
gown, and 8) Vigilon Macbick gown, made of 
spunbonded polyethylene nonwoven fabric. 


Methods 


Disposable-gown manufacturers recommended that 
we use a bench test which was a modification of the 
water-resistance hydrostatic-pressure test developed 
in 1968 by AATCC Committee RA63, also known as 


* Quarpel water-repellent treatment is a development of the U.S. 
Army Quartermaster Corps. It is a fluorochemical finish in com- 
bination with a pyridinium or melamine hydrophobe which produces 
an exceptionally durable water-repellent finish. The performance and 
durability of the Quarpel is partially contingent upon the quality and 
weave of the material to which it is applied. It is not effective if 
applied to loosely woven Type 140 muslin. The finish permeates every 
fiber as opposed to being a surface coating. Tight-woven Pima con- 
tains 270 threads per square inch. Trade names: Barbac, Liquashield. 
These are virtually identical materials of different manufacturers. 

t According to the manufacturers, the new Liquashield material is 
2 ply warp and 2 ply fill 272 threads per square inch rather than 
single fill, as found in the old material. In addition, the new material 
is fabric-singed to remove lint, protruding fibers and other matter. 

i Type 140 muslin of corded yarns with warp of 68 and fill of 72 per 
inch and Class A sheeting of corded yarns with warp of 48 and fill 
of 52; 2.65 yards per pound. 

§ Tests performed on new patches already vulcanized to gown or 
drape which had gone through over 100 sterilizing and washing 
cycles. Since the latter had been shown to be permeable, the 
test results could be considered valid for the vulcanized patch itself. 
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American National Standards Institute (ANSI) L14.265 
— 1971. They recommended that the test be modified 
by using an inverted Mason jar with the test fabric 
fixed into the cap and four inches of water as a constant 
pressure head instead of a tube with a gradually in- 
creasing column of water.’ Our further modification 
was the addition of a suspension of Serratia marcescens 
to the water to lend the dimension of bacterial permea- 
tion to that of the fluid. Thus, instead of judging the 
leaking of fluid ‘‘at three points” with the naked eye as 
specified in the AATCC test, we used bacterial colony 
growth on agar for our endpoint. The inverted jar 
contained a hole above the fluid level to prevent an 
air lock, and the jar was placed on a rapid one-step 
disposable agar contact (Rodac) plate so that the fabric 
separated the fluid containing Serratia marcescens from 
the surface of the contact culture plate. 

The 16 gown materials subjected to the test differed 
in fabric, and in type and amount of reinforcement and 
stitching. Gowns with reinforced fronts and sleeves 
were tested for their barrier protection in both the 
reinforced and nonreinforced sections. Gowns which 
were not reinforced were tested in analogous regions. 
Several gowns were tested to determine the effect of 
stitching and gluing on moist bacterial penetration of 
the seams. Also tested were two materials used for 
vulcanizing patches over defects in gowns and drapes. 


30 Minute and 60 Minute Inverted Mason Jar Tests 
Using Rodac Contact Plates 


As in previous tests, the standard contaminant used 
was a suspension of Serratia marcescens, 109 per ml. 
One ml was added to 500 ml sterile water. A cutting 
of test material was secured to the mouth of the Mason 
jar by a threaded meta! rim.* Using sterile techniques, 
the jar with the test material as a cap was inverted 
and placed on a contact plate. The surgical gown 
material rested entirely upon the agar, while the metal 
rim of the jar fitted on the plastic rim of the plate 
during the test period. Thirty-minute tests were con- 
ducted to determine the amount of bacterial penetration 
which could occur under a constant equal force of 
approximately 4.9 Newtons.t An esimate of 19.4 
Newtons had been previously expressed as the force 
exerted by a bent elbow on the sleeve material of a 
gown during use. Hence, the weight of the contami- 
nated solution equaled one-forth of the estimated 
stress. If materials proved to be relatively impermeable 





* The jar lid consists of a threaded ring and a flat cap with rubber 
washer. The cap was replaced by a piece of gown material secured 
in place by the threaded ring. 

f 0.5 kg H0 x 9.8 m/s? = 4.9 Newtons. 
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in the 30-minute test. they were subjected to a 60- 
minute test. 

After the test period, the plate was covered and 
incubated at 37° and read at 24 and 48 hours. For 
control purposes, the solution in the Mason jar was 
cultured at the end of each test to reaffirm the viability 
of the bacteria in the solution. . 

Results of the inverted Mason jar test as shown in 
Tables 1 and 2 generally confirmed previous results of 
the Unopposed Weight-support test. Although some 
additional fabrics were tested with the inverted Mason 
jar test, generally the same materials were resistant or 
poorly resistant to moist contamination in both tests. 

A variation of the inverted Mason jar test was also 
carried out. Instead of the inverted jar with its test- 
fabric cap resting directly upon the culture plate, a 
pour-plate method was performed. 


30 Minute Inverted Mason Jar Tests Using the Pour- 
Plate Technique 


The inverted Mason jar containing the bacterial 
solution with the test material as a cap was placed 
in an empty Petri dish for the test period, after which 
liquid agar was poured into the dish. To prevent pos- 
sible pull-through of liquid, the test was performed in 
dry empty Petri dishes as well as in Petri dishes con- 
taining | ml of sterile water. 


Results 


Woven Materials 


None of the tight-woven Pima cloth gowns or drapes 
which were new or uncycled, or had gone through 
fewer than 75 washing-sterilizing cycles, were perme- 
able to bacterial solution in 30 minutes provided they 
were Quarpel-treated. (Table 1). However, all of these 
impermeable materials became permeable in experi- 
mental periods of one minute or less after they had 
undergone at least 100 washing and sterilizing cycles. 
These results correlated well with those of the 
previously published Unopposed Weight-support test 
in which the Quarpel-treated Pima totally resisted pene- 
tration through 55 cyclings, while penetration occurred 
in one-sixth of the culture plates after 75 cyclings, and 
one-half of the culture plates at 100 cyclings. In com- 
parison, ordinary 140 linen as well as 270 Pima cloths 
which had not been treated with waterproofing proc- 
esses were rapidly permeable in all tests. 

It is apparent that the Quarpel treatment is more 
critical than the tightness of the weave, as evidenced 
by the fact that new untreated 270-ply Pima cloth 
patches did not protect against bacterial permeation. 
Moreover, new Quarpel-treated 270 Pima patches with 
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TABLE 1. Thirty-Minute Inverted Mason Jar Test 
Woven Material 


30- Minute 


Material Bacterial Penetration 


Tight-weave Pima; Quarpel-treated 
Barbac; new 


Tight-weave Pima; Quarpel-treated 
Liquashield; new 


e. 
ooccoe oOocooooococococ 


Tight-weave Pima; Quarpel-treated 
Barbac; 100 cyclings* 


+++4++4+4++++ 


All under one minute 


Tight-weave Pima; untreated; new 


+++4++ 


All under 10 minutes 


* Previous studies* showed that tight-weave Pima, Quarpel-treated 
remained impermeable for at least 75 cyclings using unopposed 
weight test. Type 140 muslin, used in ‘‘ordinary’’ gowns and drapes 
was not retested because it was shown to be immediately perme- 
able using unopposed weight test as previously reported. 


polyethylene backing were impermeable in all tests. 
Thus, it would appear that tight-woven polyethylene- 
backed patches are satisfactory for vulcanizing holes 
in woven surgical materials provided, of course, that 
the material being patched has retained its own 
impermeability. 


Nonwoven Materials 


Nonwoven materials used in the manufacture of dis- 
posable surgical gowns exhibited great variation in 
terms of their ability to prevent bacterial penetration. 
When the front and sleeves ofthe gown were reinforced 
with a layer of plastic film, penetration was prevented. 
But when the reinforcement consisted simply of 
another layer of the gown material as in the Kimlon 
gown, bacterial penetration occurred in all tests in three 
minutes or less. 

The reinforced front and sleeve areas of the gowns 
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marketed under the labels Barrier Specialty, Convertor, 
and Spartan Healthcare were, to all intents and pur- 
poses, impermeable to bacterial penetration in both the 
30-minute and 60-minute test periods. In comparison, 
the single-layer sections of each of these gowns were 
unevenly ineffective as barriers (Table 2). 

Gowns made of a single layer of fabric exhibited 
great variations in bacterial permeation. The best per- 
formance among single-layer disposable fabrics was 
that of the Vigilon Macbick gown which allowed bac- 
terial penetration in only three of ten trials. The single- 
layer portions of the Cenco gown, Barrier Surgikos 
gown, and the Curity gown, permitted penetration in 
4/10, 5/10, and 9/15 trials, respectively. The Kimlon 
and Fashion Seal Disposable material are apparently 
identical, and ineffective barriers, allowing wet bac- 
terial penetration in 100% of the tests. 

The tables do not show the tests made to determine 
the effect of stitching and gluing upon bacterial pene- 
tration. Tests were conducted on the stitched sections 
of the reinforced forearm of the Barrier Specialty gown 
and the Spartan Healthcare gown, the stitched sleeve 
of the Pima gown, and the glued sleeve of the Curity 
gown. In all cases bacterial penetration occurred in less 
than 30 minutes in the seam area, whether the seam 
was stitched or glued, and regardless of the impermea- 
bility of the materials sewn at the seam. Hence, it would 
appear that seams should be limited to areas of gowns 
and drapes least likely to be exposed to contact stresses 
during surgical operations. 


The Pour-plate Technique 


Results of the dry pour-plate and wet pour-plate 
tests on selected materials were almost identical to 
those of all previous tests. Materials which allowed 
bacterial permeation during the contact agar plate tests 
were similarly penetrable to both the dry and wet pour- 
plate tests. 

As shown in Table 2, all previous results were con- 
firmed, virtually without exception, indicating that the 
pour-plate technique offered no advantage over the 
direct-contact technique in determining actual strike- 
through potentials for materials tested. These results 
also indicated that a positive culture growth by either 
method could be interpreted as actual permeation 
through the test material rather than some other mecha- 
nism of transmission of bacteria caused by the weightof 
the inverted Mason jar on moist agar. 


Discussion 


Both nonwoven and woven surgical fabrics are 
presently promoted as barriers to moist bacterial pene- 
tration, but our tests show wide variations in per- 
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TABLE 2. Inverted Mason Jar Tests on Agar, Dry Pour Plate and Wet Pour Plate Nonwoven Materials} 
30-Minute — 30-Minute — 30-Minute 30-Minute — 60-Minute 
Mason Jar Dry Pour Wet Pour Reinforced-layer Materials Mason Jar Mason Jar 
Single-layer Materials on Agar Plate Plate (Polyethylene Film or Polyester) on Agar on Agar 
Spunlace nonwoven 0 + 0 * Barrier Specialty 0 0 
(Barrier Surgikos and Surgikos 450) + + 0 + reinforced with polyethylene 0 0 
Single-layer gown * + + B front 0 W 
E 0 + 0 0 0 
0 0 0 0 0 0 
Single-layer sleeve 0 0 0 0 sleeves 0 0 
+ 0 + 0 0 0 - 
0 * * + 0 0 
0 0 * + 0 0 
+ + 0 0 0 0 
Scrim reinforced tissue (Convert- + + Convertor 0 0 
ors) Single-layer front 4 * reinforced with polyethylene 0 0 
0 0 front 0 0 
4 + 0 0 
0 0 0 0 
Single-layer sleeve 0 * sleeves 0 0 
+ + 0 0 
+ + 0 0 
0 0 0 0 
0 0 0 0 
Tyvek spunbonded olefin (Vigilon 0 0 0 Spartan Healthcare 0 * 
Macbick; Curity; Bard) 0 0 + reinforced with polyester 0 0 
Single-layer front + 0 0 front + B 
- 0 * 0 0 
0 + 0 0 0 
Single-layer sleeve 0 sleeves 0 B 
0 0 0 
0 0 0 
0 0 0 
* 0 0 
Fiber or scrim reinforced tissue ++0+ 0+ 0+ ++0+ Kimlon + 
(Kimlon; Fashion Seal; Cenco; ++0+ O+++ reinforced with second layer + 
Spartan Healthcare) Single-layer ++++ ++00 same material front + 
front +++0 + 
+++0 + 
Single-layer sleeve +++ 0+0+ ++0+ sleeves + 
+++ 0+00 O+++ + 
O++ +++0 ++00 + 
00+ + 
+0+ + 


t Bacterial penetration. 


formance between different woven and nonwoven 
materials. 

Two separate classification panels of the Device 
Agency of the Food and Drug Administration—the 
Surgery and Plastic Surgery panel and the Hospital and 
General Use panel—have included surgical apparel in 
their list of devices. Yet until very recently neither 
panel has listed surgical apparel on their priority lists 
for devices in urgent need of standards. In March, 1978 
the Surgery and Plastic Surgery Panel voted to place 
surgical materials in a high-priority standards category. 
Until now, industry has been free to supply its own 


standards and its own tests, which we find do not 
necessarily reflect in-use performance. As a result, 
manufacturers could make advertising claims which 
were not necessarily pertinent to surgical safety, and 
could have been misleading to the surgeon-consumer. 

Because many hospitals in the United States still 
use surgical gowns and drapes made of ordinary 140- 
thread muslin, manufacturers of disposable nonwoven 
apparel have felt justified in comparing the permeability 
of their materials with that of ordinary muslin, thereby 
claiming general superiority for nonwoven over all 
woven goods, neglecting to mention the existence of 
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impermeable woven materials. Published articles and 
advertisements often refer to the muslin gown as 
‘“standard’’,® thereby further misleading the reader. 
The muslin gown is instantly permeable to moist strike- 
through and is certainly not standard in any sense of the 
word, but unfortunately, is still being used in some 
hospitals. 

Our studies confirm our previous tests in demon- 
strating that nonwovens as well as wovens vary greatly 
in permeability, depending upon a variety of character- 
istics of the materials. For wovens, the weave must be 
tight and the fibers must be treated with a special 
waterproofing process known as Quarpel treatment 
which penetrates the fibers of the material rendering 
them impermeable to moist contamination. For non- 
wovens, the material must be combined or reinforced 
with a polymeric film for waterproofing. Because such 
impermeability serves as a heat retainer, gowns and 
drapes made entirely of impermeable materials would 
require ventilation to provide wearer comfort. From a 
pragmatic viewpoint, only the areas likely to get wet 
during a surgical operation, the front and the lower 
sleeves, need be made of impermeable material. 

Our tests provide continuous stresses upon the fabrics 
for 30-60 minute periods, and therefore may be con- 
sidered as being too severe since pressure upon the 
sleeves and front of gowns during surgical operations 
tends to be intermittent. Yet, our previous tests re- 
vealed a correlation between continuous unopposed 
stress tests and cultures actually taken during surgical 
procedures. 

Unlike the AATCC tests and those conducted by 
Beck and Mandeville! which involved simple moisture 
penetration as observed by the naked eye, our permea- 
bility tests are quantified by actual bacterial culture 
growth, and emphasize the point that bacterial penetra- 
tion of gown fabric cannot necessarily be measured by 
visible moisture penetration. Pour-plate tests, using 
dry as well as wet Petri dishes, confirmed the Rodac 
plate contact tests. 

Of the fabrics tested, 12 are presently used in surgical 
gowns, and to the credit of the manufacturers, since 
our 1975 report, at least five are now being made with 
reinforcement on front and sleeves with either some 
other relatively impermeable material, or a double layer 
of fabric. The mere presence of a double layer of 
reinforcement does not always accomplish its purpose. 
Reinforced areas of some gowns are not satisfactory 
barriers because they are not reinforced with polythene 
films. 

Some relatively impermeable reinforced gowns can 
be criticized because the seams on the sleeves are in 
a position which makes them likely to become moistened 
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during an operation, others because the reinforcement 
on the gown front is not adequately attached to the 
gown proper, thus rendering it permeable to moist 
contamination. Our tests indicate that stitching and 
gluing often negate barrier properties of the reinforced 
gown area. Therefore, we suggest that seams be outside 
the areas likely to become moist in use. Bacteria may 
penetrate between two layers which are not adequately 
adherent, rendering these layers more permeable than 
if they had been properly adherent. 

All but one of the gowns tested were fitted with 
stockinette cufflets which are known to be immediately 
permeable to fluids and bacterial penetration. In our 
previous communication we recommended that the 
cuffs of surgical gown sleeves be of more impermeable 
material than stockinette. It is with some gratification 
that we now find that one manufacturer has recently 
marketed a new gown with cuffs made of sleeve mate- 
rial shirred by Lastex® bands. 

If our experimental results do, indeed, reflect the 
permeability of moistened barrier materials as it may 
occur during surgical operations, as we believe they 
do, the implications to surgeons and manufacturers 
alike, are significant. To surgeons who perform lengthy 
wet operations, our results would mean that woven 
gowns and drapes should be only those with sleeves and 
front reinforced by waterproofed tight-woven Pima 
cloth. An inventory system should be devised which 
will record the number of washing-and-sterilizing 
cycles a reusable gown has been through. If nonwoven 
gowns and drapes are used, only those with sleeves 
and front reinforced by an impermeable plastic layer 
can be considered adequate barriers. 

To manufacturers, our results would mean that they 
should not promote nonwoven or woven materials as 
"barrier" material unless they are the specific types 
which act as actual barriers to moist bacterial strike- 
through according to tests recommended by specific 
performance standards. We believe such standards are 
urgently needed for surgical barrier materials. 


Conclusions 


A new set of tests, using modifications of the inverted 
Mason jar test, confirmed our previously reported 
studies indicating that great variations exist in the 
ability of surgical materials to resist moist bacterial 
strike-through. 

Of the woven materials, Quarpel-treated tight-woven 
Pima cloth resisted penetration when new, but invari- 
ably became permeable after 100 washing-sterilizing 
cycles. Our previous studies, carried out on materials 
cycled varying numbers of times, showed that permea- 
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tion actually began after 55 cyclings, and continued to 
appear in more samples at 75 cyclings and in all samples 
after 100 cyclings. We would conclude that woven 
gowns with front and sleeves reinforced by Quarpel- 
treated tight-woven Pima cloth are safe from moist 
bacterial strike-through for about 75 washing-sterilizing 
cycles and uses. 

Vulcanized patches of untreated tight-weave heavy 
Pima cotton were likewise permeable, while water- 
procfed patches reinforced with a plastic film were 
impermeable. 

Of the nonwoven materials, the reinforced sections 
on the front and sleeves of some gowns remained im- 
permeable through our tests, while others did not. This 
variability appeared to reflect the degree of impermea- 
bility of the reinforcing layer. Single-layer materials 
tended to be unevenly permeable to moist contamina- 
tion. Those containing polymeric ingredients tended 
to be more impermeable, and those reinforced with a 
polythene film were totally impermeable. Therefore, we 
would conclude that nonwoven disposable gowns may 
be considered suitable for lengthy wet operations pro- 
vided their front and sleeves are reinforced with a poly- 
thene film and provided the seams are properly placed. 

Stitched or glued seams were permeable to moist 
contamination regardless of the barrier effect of the 
material. This was true in woven as well as nonwoven 
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fabrics. Therefore, we recommend that surgical gowns 
and drapes be designed to keep seams outside the actual 
surgical field. 

Stockinette cufflets act as wicks and allow immediate 
wet bacterial penetration, but when the cuff is made of 
sleeve material the transmission of moisture by wicking 
is proportionately diminished. . 
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prompt narcotic /analgesic 
relief without A.PC. 


The principal analgesic ingredient, oxycodone, is 
a semisynthetic narcotic with multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes, and persists for 3 to 6 hours.’ Acetamin- 
ophen, a non-narcotic analgesic, complements 
the pain relief provided by oxycodone 


Summary of Prescribing Information 


Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused Psychic dependence. physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory patients’ Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating machinery 
Interaction with other Central Nervous System 
depressants. Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression. When such 
combined therapy is contemplated, the dose of one 
or both agents should be reduced 

Usage in pregnancy: Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage in children Should not be administered to 
children 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute abdominal conditions: TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
course of acute abdominal conditions 

Special risk patients: Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent Lightheaded- 
ness, dizziness, sedation, nausea and vomiting, more 
prominent in ambulatory than non-ambulatory 
patients, some of these reactions may be alleviated if 
the patient les down. Others. euphoria, dysphoria, 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant.to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally. Usual adult 
dose is one capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with. that of other CNS depressants. See 
Warnings 

Caution: Federal law prohibits dispensing without 
prescription 

For information on symptoms/treatment of over- 
dosage. see full prescribing information 

Full directions for use should be read before adminis- 
tering or prescribing 
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oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 
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GEOPEN ” 


(CARBENICILLIN DISODIUM) 


gm, 2-99], 5-gm, and 10-gm vials and 30-om Bulk Pharmacy Package 


for treatment of 


infections due to anaerobes’ 


and gram-negative aerobes 


with one antibiotic 





“susceptible strains of indicated organisms 


Indications: Primarily for treatment of infections due to susceptible strains of 
Pseudomonas aeruginosa, Proteus species (particularly indole-positive strains), 

and certain Escherichia coli. Clinical effectiveness has been demonstrated in the 

following infections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due to Hemophilus influenzae and Strepto- 
coccus pneumoniae; genitourinary tract infections including those due to 

Neisseria gonorrhoeae, Enterobacter, and S. faecalis (enterococcus); acute and 

chronic respiratory infections (though clinical improvement has been shown, 

bacteriologic cures cannot be expected in patients with chronic respiratory dis- 
ease and cystic fibrosis); soft-tissue infections. Also indicated in the following 
infections due to susceptible anaerobic bacteria: Septicemia; lower respiratory 
tract infections such as empyema, anaerobic pneumonitis and lung abscess; 
intra-abdominal infections such as peritonitis and intra-abdominal abscess 

(typically resulting from anaerobic organisms resident in the normal gastro- 

intestinal tract); infections of the female pelvis and genital tract such as endo- 

metritis, pelvic inflammatory disease, pelvic abscess and salpingitis; skin and 
soft-tissue infections. 

Although indicated primarily in gram-negative infections, activity against gram- 

positive organisms should be kept in mind when both gram-positive and gram- 

negative organisms are isolated (see Actions). 

In infections due to certain susceptible strains of Ps aeruginosa, clinical 

efficacy may be enhanced by combined therapy with gentamicin sulfate in full 

therapeutic dosages (see gentamicin sulfate package insert). 

NOTE: During therapy sensitivity testing should be repeated frequently to detect 

the possible emergence of resistant organisms 

Actions: Organisms found to be susceptible /n vitro include: GRAM-NEGATIVE 

ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 

Pr. vulgaris, E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 

spp, Bacteroides spp, and Fusobacterium spp. 

GRAM-POSITIVE ORGANISMS — Staphylococcus aureus (non-penicillinase pro- 

ducing), Staph. albus, S. pneumoniae, beta-hemolytic streptococci, S. faecalis, 

Clostridium spp, Peptococcus spp, and Peptostreptococcus spp. 

In vitro synergism between Geopen (carbenicillin disodium) and 
entamicin sulfate has been demonstrated for certain strains of 
S. aeruginosa. 

Some newly emerging pathogenic strains of Aere//ea, Mima, 

Citrobacter, and Serratia have also shown /n vitro susceptibility. 

Not stable in the presence of penicillinase. Most Klebsiella 

species are resistant. Some strains of Pseudomonas have 

developed resistance fairly rapidly. 

Contraindications: Known penicillin allergy 

Warnings: Serious and occasional fatal hypersensitivity 

(anaphylactic) reactions have been reported in patients on 

penicillin therapy. These reactions are more apt to occur in in- 

dividuals with a history of sensitivity to multiple allergens. 

Observe patients with renal impairment for bleeding manifesta- 

tions and adhere strictly to dosage recommendations; if bleeding 

manifestations appear, discontinue antibiotic and institute ap- 
propriate therapy. 

Individuals with history of penicillin hypersensitivity reactions 

have experienced severe hypersensitivity reactions when treated 

with a cephalosporin. Before therapy with a penicillin, careful in- 





quiry should be made concerning previous hypersensitivity reactions to 
penicillins, cephalosporins, and other allergens. If an allergic reaction occurs, 
appropriate therapy should be instituted and discontinuance of carbenicillin 
therapy considered, unless the infection is life threatening and only amenable 
to carbenicillin therapy. The usual agents (antihistamines, pressor amines, and 
corticosteroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 


Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged therapy. Emergence of resistant organisms, such as 
Klebsiella spp and Serratia spp. which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
IS necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the body of a relatively 
large muscle (not into the lower and mid-third of the upper ui. and aspiration 
IS necessary to help avoid inadvertent injection into a blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. Reconstituted Bulk Pharmacy Package solution should not be 
used for direct infusion. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions—Skin rashes, 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
intestinal Disturbances— Nausea. Hemic and Lymphatic Systems— 
Anemia, thrombocytopenia, leukopenia, neutropenia, and 
eosinophilia. Blood, Hepatic, and Renal Studies— SGOT and SGPT 
elevations have been observed, particularly in children. To date, no 
clinical manifestations of hepatic or renal disorders have been 
demonstrated. CWS— Convulsions or neuromuscular irritability . 
could occur with excessively high serum levels. Other—Pain at 
the site of injection, rarely accompanied by induration: in uremic 
patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm. and 5-gm vials for IM/IV 
use; 2-gm, 5-gm, and 10-gm Piggyback Units for IV use; and 
30-gm Bulk Pharmacy Package. 


For Full Prescribing Information, please see package insert. 


i 'Oc Al [i i Pfizer) A division of Pfizer Phar "n aceuticals New York, New York 10017 
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Smoother, easier to tie 
for greater convenience. 


New DEXON "S" is made up of finer 
filaments and has a smoother, tighter 
braid than the original DEXON, making 
DEXON "S" the smoothest...and strong- 
est...synthetic absorbable suture avail- 
able. The result: easier handling, faster 
tying, and greater convenience for you. 
Knots slide more easily into place, with 
less chatter, less chance of premature 
locking, assuring you of knot security. 





Original DEXON, size 0 DEXON "S;' size 0 Other currently available syn- 
thetic absorbable suture, size O 


Note finer filaments and smoother, tighter braid of DEXON "S^ This marks the first major 
improvement in synthetic absorbable sutures since DEXON was introduced 8 years ago. 
(Sutures magnified 35x.) 


99 polyglycolic 
acid suture. 


DEXON "S" passes y through 
even the most friable tissue. This reduced. 
sawing, plus the greater strength of - 
DEXON "S; make for excellent wound 
security. DEXON "S" has twice 

EIN E o" | | . | as many filaments as the other cur- 

able synthetic absorb- "dn, (o n rently available synthetic 

Losiocp e j absorbable suture, making 
Partial cross-sections of Smooth, strong DEXON "S" in colon anastomosis. DEXON es significantly 


sutures magnified 200x. Note stronger in all sizes. American Cyanamid Compan 
greater number and finer fila- Pearl River, N.Y. 40965 


ments in DEXON "S" suture. 





New DEXON "S" polyglycolic acid suture. 


Now you have every reason 
to stop using catgut. 


All the advantages of the original DEXON suture... 


Minimal tissue reaction. 


Predictable absorption. 


Superior tensile strength. 


Excellent knot security. 


...plus a new handling ease. 
Smoother, easier to tie. 





Smooth passage through tissue. 


Greatly reduced sawing and tissue drag. 


Available in green or beige. 


DEXON® “S” polyglycolic acid suture 
Complete Product Information 


DESCRIPTION DEXON "S" polyglycolic acid Suture- 
Synthetic, Absorbable, USP is a homopolymer of glycolic 
acid, constructed of filaments finer than in original 
DEXON to provide optimal handling properties. The 
sutures are sterile, inert, noncollagenous, nonantigenic, 
nonpyrogenic, flexible, and braided. They are colored 
green to enhance visibility in tissue and are also available 
undyed, with a natural beige color. They are uniform in 
size and tensile strength, but are smaller in diameter than 
other Absorbable Surgical Sutures of equivalent tensile 
strength. 


ACTIONS When DEXON “S” is placed in tissues a 
minimal tissue reaction occurs, which is followed by a 
microscopic layer of fibrous connective tissue which grows 
into the suture material. 


Absorption studies in animals show DEXON "S" to be 
equivalent to original DEXON. Studies in rabbits revealed 
minimal absorption at 7 to 15 days, significant absorption 
at 30 days, and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the absorption 
rate, may vary from tissue to tissue, depending in part on 
the rate of hydrolysis. The early tensile strength of 
DEXON "S" is reported to be greater than that of com- 
parable chromic catgut. In animal studies (subcutaneous 
tissue in rats) it has been shown that at two weeks post- 
implantation approximately 55% of the original tensile 
strength of DEXON "S" remains, while at three weeks ap- 
proximately 2096 of its original strength is retained. 


INDICATIONS DEXON “S” sutures are indicated 


whenever absorbable sutures and ligatures are employed. 


DG 


CONTRAINDICATIONS DEXON “S” is contrain- 
dicated where extended approximation of tissues under 
strain must be maintained. 


WARNINGS The safe use of this suture in neural tissue 
and in cardiovascular surgery has not been established. 


Under certain circumstances, notably orthopedic 
procedures, immobilization by external support may be 
employed at the discretion of the surgeon. 


Do not resterilize. Discard opened, unused sutures. 


PRECAUTIONS Acceptable surgical practice should be 
followed with respect to drainage and closure of infected 
wounds. 


Knots with DEXON "S" polyglycolic acid Suture must be 
properly placed to be secure. Therefore, place first throw 
in precise position for final knot, using a double loop; tie 
second throw square using horizontal tension; additional 
throws may be used as desired. 


Skin sutures which remain in place for periods of longer 
than seven days may cause localized topical irritation and 
the extended portion of suture may be snipped off after 
five to seven days, as indicated. 

ADVERSE REACTIONS Those reactions that have 
been reported include tissue reaction or inflammation, 
fibrous or granulation tissue, wound separation and 
bleeding, and accumulation of fluid around subcuticular 
stitches. 


DOSAGE AND ADMINISTRATION Use as required. 


HOW SUPPLIED  Suturesizes8-0 through 2 dyed green 
and 7-0 through 2 natural beige. Supplied in cut lengths 
or ligating reels, non-needled or affixed to the various 
DAVIS + GECK ATRAUMATIC® needles or D-TACH® 
removable needles USP in one and three dozen packages. 


Rev. 3/78 





DAVIS+GECK 


American Cyanamid Company 
Pear River, N.Y 40965 


Saunders takes your practice seriously 








Conn 
Current Therapy 1979 


This new edition of Conn provides more clinically useable data than 
ever before! Completely revised by over 335 leading authorities, it 
provides quick access to the most up-to-date, proven treatment 
methods available. New topics covered include: Leishmaniasis, 
Plague, Toxoplasmosis and Bagassosis. It'll be off press in 
February, so order now! 

Edited by Howard F. Conn, M.D., Uniontown, Pa. With 14 consulting 
editors. Ready Feb. 1979. About 1,000 pp. Illustd. $27.00. 


Order #2664-5. 


Buchsbaum 
Trauma in Pregnancy 


This is a concise but comprehensive guide to the medical, surgical, 
psychological and legal management of injuries seen most com- 
monly during pregnancy. The immediate management of blunt and 
penetrating abdominal injuries, burns, and the fetus 's response to 
hypoxia and maternal hypotension are covered. Occupational and 
recreational injuries are examined as well as post mortem cesarian 
section. 

Edited by Herbert J. Buchsbaum, M.D., Prof. of Obstetrics and Gyne- 
cology and Director, Division of Gynecologic Oncology, Univ. of Texas 
Health Science Center at Dallas. About 290 pp. lllustd. About $22.50. 
Ready soon. Order #2177-5. 


Nealon 


Fundamental Skills in Surgery 
3rd Edition 


This book provides you with all the basic information needed to 
take care of the surgical patient. This new edition features three 
new chapters dealing with: Monitoring—how to set up and use elec- 
trical monitoring machines; surgical nutrition—tabular material on 
all aspects of hyperalimentation; and cancer chemotherapy —agents 
currently in use, indications and toxicity Extensively updated, the 
book includes the latest methods of burn management and numer- 
ous new illustrations. 

By Thomas F. Nealon, Jr, M.D., Director, Dept. of Surgery, St. Vincent's 
Hospital and Medical Center of NY; Prof. of Surgery, New York Univ. 
School of Medicine. About 325 pp. Illustd. About $16.00. Ready soon. 
Order #6699-X. 


Greene & Segura 
Transurethral Surgery 


The transurethral resection is a common procedure in the manage- 
ment of bladder neck obstruction, benign prostatic hypertrophy, 
and prostatic carcinoma. This volume provides full coverage of the 
subject of transurethral surgery, from the selection of patients and 
pre-operative management, through detailed outlines of surgical 
procedures and guidelines for the management of early and late 
complications. 

Edited by Laurence F. Greene, M.D., Ph.D., Anson L. Clark Prof. of 
Urology, Mayo Medical School; Consultant in Urology, Mayo Clinic; and 
Joseph W. Segura, M.D., F.A.C.S., Assoc. Prof. of Urology Mayo Medical 
School; Consultant in Urology, Mayo Clinic, Rochester, MN. With 10 
contributors. About 370 pp., 215 ill. About $35.00. Ready soon. 

Order #4249-7. 


Grewe & Kremer 


Atlas of Surgery 
2nd Edition 


This superb reference on anatomy and technique has been specifi- 
cally developed for the needs of the practicing general surgeon. 
Completely revised, all recent developments have been included, 
and all illustrations have been redone for the new edition. Particu- 
larly thorough revision changes in techniques of vascular surgery 
and surgery of the extremities. Volume | examines surgery of the 
head, neck, chest, blood vessels, and extremities. Volume lI details 
techniques of abdominal, genitourinary, spinal, and nervous 
system surgery. 


By Horst-Eberhard Grewe and Karl Kremer. Translated by H. J. Hirsh. 
Vol. 1: About 535 pp. Illustd. About $90.00. Ready soon. Order #4273-X. 
Vol II: About 435 pp. Illustd. About $80.00. Ready soon. Order #4274-8. 







Martin 
Positioning in Anesthesia and Surgery 


Focusing on a major medical problem in surgery, this book ex- 
amines the dilemma occasioned by the surgeon ss desire to place 
the patient in a position that offers ideal access, versus the 
anesthesiologist's responsibility to preserve physiologic functions 
in the contorted patient. Often, the two specialists are at odds and 
this book is designed to help resolve difficulties that may arise. 
Physiology and pharmacology during surgery are balanced by prac- 
tical discussions and illustrations of the patient s posture. 

By John T. Martin, M.D., Dept. of Anesthesia, Medical College of Ohio 
at Toledo. With 16 contributors. 230 pp. 133 ill. $20.00. Oct. 1978. 
Order #6133-5. 


To order titles on 30-day approval 
enter order number and author 
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Potent -Dependable -Analgesic 


Talwin oO 


brand of . equivalent to 50 mg base 


DenitaZOCIne HCI ees 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain.* 





* All patients were suffering from moderate or se- * Side effects were recorded for 16 patients: in the 

vere pain. aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextropropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. ness. 

* Although aspirin, dextropropoxyphene, and penta- * Pentazocine should be an oral analgesic of choice 
zocine produced significant relief from pain, penta- for treatment of postoperative pain. 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


The combined agonist/antagonist properties of Talwin 5O make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a psychiatric nature. Even the most acute CNS reactions 
— hallucinations (usually visual) —have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin ^0 


brand of . equivalent to 50 mg base 


pentazocine HCI «es 


1 or 2 tablets every three or four hours. 
*Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2;149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 
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brand of 


Potent — Dependable —Analgesic 


Talwin^O 


. equivalent to 50 mg base 


pentazocine HCI «es v 


Relieves pain of a moderate to severe nature. 
Usual initial adult dose is 1 tablet every 3 or 4 hours. 





Please consult full prescribing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contraindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parenteral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
while receiving TALWIN 50 orally. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avcid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
.ITALWIN 50 should be administered to pregnant patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALWIN 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepetic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: 

Reactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion; and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache; 
infrequently weakness, disturbed dreams, insomnia, syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor, irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. Allergic: infrequently rash; 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (50 mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should nct exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is nct subject 
to narcotic controls. 


tiithrop | 


Winthrop Laboratories 


New York, N.Y. 10016 


WNT5427 
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from Pulmonary Embolism 





Now you can ambulate your patients on the table with 
the Venodyne* intermittent compression system. 








E Venodyne simulates calf muscle action. 


E Venodyne is totally non-invasive and 
non-pharmacologic. 


E Venodyne is simple to operate, 
compact, noiseless. 


Annually about 6,000,000 adults in the 
United States suffer from episodes of pul- 
monary embolization and the mortality rate is 
close to 100,000 per year.! The deep leg veins 
are the source of the embolism in most pa- 
tients.^ And two-thirds of the deaths from 
massive embolism have been considered to 
be potentially preventable.* Additionally, it 
has been estimated that 50% or more of 
patients presenting with venous thrombosis 
suffer from some form of post-thrombotic 
syndrome by 5 to 10 years after the throm- 
botic event’. 

Early ambulation, leg exercises and elastic 
stockings have not significantly reduced the 
incidence of thrombophlebitic disease. Clot- 


1. Cudkowicz and Sherry, Heart and Lung, 
Vol 7, No 1, Jan-Feb 1978 


2. Gallus, Venous Thromboembolism, 
Prevention and Treatment, 
Appleton-Century-Crofts, New York, NY 1976 





ting normally commences before prophylac- 
tic measures have been instituted... usually 
while the patient is on the operating table. The 
various anticoagulants are the occasion of 
numerous contraindictions and complica- 
tions. 

Non-invasive, non-pharmacologic VENO- 
DYNE prophylaxis has been clinically shown 
to be as effective as anticoagulation, and 
much more effective than the various other 
physical methods of prophylaxis. 

The VENODYNE system employs an in- 
flatable plastic leg sleeve providing intermit- 
tent calf compression to simulate the normal 
calf muscle action of venous return. In es- 
sence, the system ambulates the patient on 
the operating table while under general anes- 
thesia, or during any period of bed confine- 
ment. The system is safe, simple, and practical 
to use— and it's virtually trouble-free. Patient 
and nurse acceptance has been excellent. 

Reprints of a number of professional pa- 
pers on intermittent compression prophylaxis 
are available. Write for free copies. 





nodyne' 
Exclusively from: 


Lyne-Nicholson, Inc. 
1000 Highland Ave., Needham Heights 
MA 02194 Tel. 617-449.4900 





Injectable Valium’(ciazepam) reduces 
anxiety associated with pain 


In the postoperative patient, pain is a major stress that can compound other 
psychological stresses of hospitalization, e.g., separation anxiety, fear of 
injury to the body's integrity. The excess anxiety generated by the patient's 
perception of or emotional response to pain may itself intensify the pain. !? 
Used adjunctively with analgesics, Injectable Valium provides a prompt 
calming action for the anxiety associated with the pain. 


Narcotic analgesic dosage can and 
should be reduced 


When Injectable Valium is used with narcotic analgesics, dosage of the 
narcotic should be reduced by at least one-third. In some cases use of a 
narcotic may not be necessary. 

1. Wallace PGM, Norris W: Br J Anaesth 47: 113-120, 1975 


2. Strain JJ: The problem of pain, in Psychological Care of the Medically Ill: A Primer in Liaison Psychiatry, 
edited by Strain JJ, Grossman S. New York, Appleton-Century-Crofts, 1975, pp. 93-107 


The experience of pain... 
intensified by anxiety 
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adjunctively for excess anxie 
associated with pain 





Please see following page for a summary of product information. 
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Ready-to-use 2-ml Tel-E-Ject® 
(disposable syringes) 
2-ml ampuls, 10-ml vials 


‘Valium 
(dlazeoam)W. 


5 mg/ml 





‘ 
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æ O promptly controls anxiety/ 
tension before and after surgery 


O reduces anxiety associated with pain 


O narcotic analgesic dosage can 
and should be reduced 


LJ use with care in elderly very ill and i 
those with limited pulmonary reserve 


(See Warnings section below) 


can help the surgical patient every step of the way 


Please consult complete product information, a 
summary of which follows: 

Indications: Tension and anxiety states; somatic 
complaints which are concomitants of emotional 
factors; psychoneurotic states manifested by ten- 
sion, anxiety, apprehension, fatigue, depressive 
symptoms or agitation; symptomatic relief of 
acute agitation, tremor, impending or acute de- 
lirium tremens and hallucinosis due to acute 
alcohol withdrawal; adjunctively in: relief of 
skeletal muscle spasm due to reflex spasm fo 
local pathology; spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; 
tetanus; status epilepticus, severe recurrent sei- 
zures; adjunctively in anxiety, tension or acute 
stress reactions prior to endoscopic/surgica! pro- 
cedures; cardioversion. 

Contraindications: Hypersensitivity; acute narrow 
angle glaucoma; may be used in patients with 


open angle glaucoma receiving appropriate therapy. 


Warnings: 7o reduce the possibility of venous 
thrombosis, phlebitis, local irritation, swelling, 
and, rarely, vascular impairment when used l.V.: 
inject slowly, taking at least one minute for each 5 
mg (1 ml) given; do not use small veins, i.e., dor- 
sum of hand or wrist; use extreme care to avoid 
intra-arterial administration or extravasation. Do 
not mix or dilute Valium with other solutions or 
arugs in syringe or infusion flask. If it is not feasi- 
ble to administer Valium directly I.V., it may be 
injected slowly through the infusion tubing as 
close as possible to the vein insertion. 
Administer with extreme care to elderly, very ill, 
those with limited pulmonary reserve because of 
possibility of apnea and/or cardiac arrest; con- 
comitant use of barbiturates, alcohol or other 
CNS depressants increases depression with in- 
creased risk of apnea; have resuscitative facilities 
available. When used with narcotic analgesic, 
eliminate or reduce narcotic dosage at least 3, 
administer in small increments. Should not be 
administered to patients in shock, coma, acute 
alcoholic intoxication with depression of vital 
signs. As with most CNS-acting drugs, caution 
against hazardous occupations requiring com- 
plete mental alertness (e.g., operating machinery, 
driving). 
Has precipitated tonic status epilepticus in pa- 
tients treated for petit mal status or petit mal var- 
iant status. 
Withdrawal symptoms (similar to those with bar- 
biturates, alcohol) have occurred following abrupt 
discontinuance (convulsions, tremor, abdorri- 
nal/muscle cramps, vomiting, sweating). Keep 
addiction-prone individuals under careful surveil- 
lance because of predisposition to habituaticn/ 
dependence. 
Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should al- 
most always be avoided because of in- 
creased risk of congenital malformations 
as suggested in several studies. Consider 
possibility of pregnancy when instituting 
therapy; advise patients to discuss therapy 
if they intend to or do become pregnant. 


Not recommended for OB use. 


Efficacy/safety not established in neonates (age 
30 days or less); prolonged CNS depression ob- 
served. In children, give slowly (up to 0.25 mg/kg 
over 3 minutes) to avoid apnea or prolonged 
somnolence; can be repeated after 15 to 30 min- 
utes. If no relief after third administration, appro- 
priate adjunctive therapy is recommended. 
Precautions: Although promptly controlled, sei- 
zures may return; readminister if necessary; not 


recommended for long-term maintenance therapy. 


If combined with other psychotropics or anticon- 
vulsants, carefully consider individual phar- 
macologic effects— particularly with known com- 
pounds which may potentiate action of Valium 
(diazepam), /.e., phenothiazines, narcotics, bar- 
biturates, MAO inhibitors, antidepressants. Pro- 
tective measures indicated in highly anxious pa- 
tients with accompanying depression who may 
have suicidal tendencies. Observe usua! precau- 
tions in impaired hepatic function; avoid accumu- 
lation in patients with compromised kidney func- 
tion. Laryngospasm/increased cough reflex are 
possible during peroral endoscopic procedures; 
use topical anesthetic, have necessary coun- 
termeasures available. Hypotension or muscular 
weakness possible, particularly when used with 
narcotics, barbiturates or alcohol. Use lower 
doses (2 to 5 mg) for elderly/debilitated. 

Adverse Reactions: Drowsiness, fatigue, ataxia, 
venous thrombosis/phlebitis at injection site, con- 
fusion, depression, dysarthria, headache, 
hypoactivity, slurred speech, syncope, tremor, 
vertigo, constipation, nausea, incontinence, 
changes in libido, urinary retention, bradycardia, 
cardiovascular collapse, hypotension, blurred 
vision, diplopia, nystagmus, urticaria, skin rash, 
hiccups, changes in salivation, neutropenia, 
jaundice. Paradoxical reactions such as acute 
hyperexcited states, anxiety, hallucinations, in- 
creased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported: 
should these occur, discontinue drug. Cough, 
depressed respiration, dyspnea, hyperventilation, 
laryngospasm/pain in throat and chest have been 
reported in peroral endoscopic procedures. Iso- 
lated reports of neutropenia, jaundice; periodic 
blood counts, liver function tests advisable during 
long-term therapy. Minor EEG changes, usually 
low-voltage fast activity, of no known significance. 
Dosage: Usual initial dose in older children and 
adults is 2 to 20 mg I.M. or I.V., depending on 
indication and severity. Larger doses may be re- 
quired in some conditions (tetanus). In acute 
conditions injection may be repeated within 1 
hour, although interval of 3 to 4 hours is usually 
satisfactory. Lower doses (usually 2 to 5 mg) with 
slow dosage increase for elderly or debilitated pa- 
tients and when sedative drugs are added. (See 
Warnings and Adverse Reactions.) 

For dosages in infants and children see below; 
have resuscitative facilities available. 

I.M. use: by deep injection into the muscle. 

l.V. use: inject slowly, take at least one minute for 
each 5 mg (1 ml) given. Do not use small veins, 


i.e., dorsum of hand or wrist. Use extreme care to 
avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solu- 
tions or drugs in syringe or infusion flask. If it is 
not feasible to administer Valium (diazepam) di- 
rectly I.V., it may be injected slowly through the 
infusion tubing as close as possible to the vein 
insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg 
I.M. or I.V. and severe psychoneurotic reactions, 
5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if 
necessary; acute alcoholic withdrawal, 10 mg I.M. 
or I.V. initially then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg 
I.M. or I.V. initially, then 5 to 10 mg in 3 to 4 hours 
if necessary (tetanus may require larger doses); in 
children, administer I.V. slowly; for tetanus in in- 
fants over 30 days of age, 1 to 2 mg I.M. or I.V., 
repeat every 3 to 4 hours if necessary; in children 
5 years or older, 5 to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should 
be available. 

Status epilepticus, severe recurrent convulsive 
seizures (l.V. route preferred), 5 to 10 mg adult 
dose administered slowly, repeat at 10- to 15- 
minute intervals up to 30 mg maximum. Repeat 
in 2 to 4 hours if necessary keeping in mind 
possibility of residual active metabolites. Use cau- 
tion in presence of chronic lung disease or un- 
stable cardiovascular status. Infants (over 30 
days) and children (under 5 years), O.2 to 0.5 mg 
Slowly every 2 to 5 min., up to 5 mg (I.V. preferred). 
Children 5 years plus, 1 mg every 2 to 5 min., 

up to 10 mg (slow I.V. preferred); repeat in 2 to 4 
hours if needed. EEG monitoring may be helpful. 
In endoscopic procedures, titrate |.V. dosage to 
desired sedative response, generally 10 mg or 
less but up to 20 mg (if narcotics are omitted) 
immediately prior to procedure; if I. V. cannot be 
used, 5 to 10 mg I.M. approximately 30 minutes 
prior to procecure. As preoperative medication, 

O mg I.M.; in cardioversion, 5 to 15 mg I.V. within 
5 to 10 minutes prior to procedure. Once acute 
symptomatology has been properly controlled 
with injectable form, patient may be placed on 
oral form if further treatment is required. 
Management of Overdosage: Manifestations in- 
clude somnolence, confusion, coma, diminished 
reflexes. Monitor respiration, pulse, blood pres- 
sure; employ general supportive measures, |.V. 
fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and 
sodium benzoate for CNS-depressive effects. 
Dialysis is of limited value. 

Supplied: Ampuls, 2 ml, boxes of 10: Vials, 10 ml, 
boxes of 1; Tel-E-Ject* (disposable syringes), 2 
ml, boxes of 10. Each ml contains 5 mg diazepam 
compounded with 40% propylene glycol, 10% 
ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5?6 benzyl alcchol as 
preservative. 
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Hollister offers a new touch 
of tenderness for persons 
who must wear ostomy appli- 
ances: the Karaya Seal Drain- 
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Hemoccult 


The world’s leading full-range test for 
fecal occult blood. 










Entire Colon— 


Hemoccult* test or colonoscopy 








8 cm.—Digital examination 






25 cm. —Sigmoidoscopy 


Routine digital examinatio 
explores only 8 cm. of the colon. 
Sigmoidoscopy reveals an additional 
17 cm. But colorectal cancer can occur 
throughout the colon. And it's often 
asymptomatic. 

That's why the Hemoccult' guaiac 
method is so valuable as a preliminary 
diagnostic screen. Hemoccult is a 
reliable detector of blood throughout 
the colon. 

. In addition, it's accurate, inexpensive, 
simple to use and easy to read. The test 
can be done in your office in minutes, or 

given to your patient to take home and 
return by mail. Ss 

More than 100,000 cases of colorectal cancer — 
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Send to: AOS 
Sis SmithKline Diagnostics 
880 West Maude Ave., PO. Box 1947 
Sunnyvale, CA 94086 


Please send me the Hemoccult I!’ Physician's 
Complimentary Starter Package. 





will occur in the United States this year. agi 

The earlier they are diagnosed, the greater Address 

the chances for successful treatment. Send for City A Zip 
your free 'Hemoccult starter package, today. EE 
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'Hemoccult is available through local distributors, nationwide. ' 


Subcutaneous Transposition of the Spleen: 


A Method for Treatment of Complications in Portal Hypertension? 


STIG BENGMARK, M.D., BENGT BORJESSON, M.D., BO JOELSSON, M.D., 


Eleven patients with portal hypertension were treated with 
subcutaneous transposition of a resected spleen. In eight of the 
patients the operation was performed after variceal bleeding. 
In this group there was one operative mortality —a 77-year-old 
woman. Another patient died after 28 months in upper gastro- 
intestinal bleeding. Autopsy showed varices in the gastric 
fundus and a cancer in the cardia. The other six patients are 
alive and in good health after 41—60 months. The operation was 
performed in another three patients, who had not bled. The 
indication was hypersplenism and esophageal varices in two 
and severe thrombocytopenia in one. Two of these patients 
(both with advanced hepatic disease) died postoperatively. The 
operation is proposed as an alternative method in the treatment 
of portal hypertension—especially when the main problem is 
hypersplenism. The operation has no negative effects on liver 
function and does not cause encephalopathy. Hypersplenism is 
cured. The survival time and freedom from postoperative 
bleeding among those who bled preoperatively is in the present 
material very satisfactory. However, the operation cannot be 
recommended for the prophylactic treatment of patients with 
esophageal varices who have not bled—at least not in the pa- 


tient with advanced hepatic dysfunction. 
URGICAL TREATMENT AFTER BLEEDING from esoph- 
S ageal varices in portal hypertension is still a contro- 
versial subject more than 30 years after the clinical 
introduction of portasystemic shunting. During the first 
two decades of this period the discussion was mainly 
about which type of shunt was to be preferred. How- 
ever, since a few randomized studies have been per- 
formed there is an attitude of doubt toward shunt 
surgery as a whole.® The advantage of the bleeding 
prohibitive effect of the shunt seems to be neutralized 
by an increased mortality from liver failure and the 
development of a more severe form of encephalopathy. 
However, it has been claimed that the positive effect of 
the shunt can be preserved and the negative effect can be 
almost eliminated by using selective decompression — 
either by a distal splenorenal shunt? or by a coronario- 
caval shunt.’ 
In any event there is no method that has such superi- 
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ority that new alternatives cannot be tried. In this paper 
we present the results of a clinical trial with subcutane- 
ous transposition of a resected spleen. The purpose of 
this operation is to reduce an existing hypersplenism 
and to facilitate the development of portasystemic col- 
laterals in the abdominal and chest walls. The method 
of treatment is based on experimental studies performed 
earlier by the present group.' * 


Methods 


Indication 


From February 1972 to February 1974, splenic trans- 
position of the above-mentioned type was performed 
on 11 patients in our surgical unit. All patients had portal 
hypertension — in nine secondary to cirrhosis, in one to 
chronic hepatitis and in one to portal vein thrombosis. 
The thrombosis was probably the result of several 
attacks of pancreatitis. Seven patients had bled from 
esophageal varices and one had frequent and anemizing 
bleeding from an ileostomy, which she had because of a 
total proctocolectomy performed for ulcerative colitis. 
Two patients were operated on because of esophageal 
varices and hypersplenism and one patient had the 
operation because of severe thrombocytopenia second- 
ary to liver cirrhosis and portal hypertension. None of 
these patients bled. Table I records the sex, age, indica- 
tion for operation, number of preoperative hemorrhages 
and units of blood (450 ml) transfused in connection 
with these. The table describes the patients in the order 
in which they were operated. 


Preoperative Examination 


The preoperative examination included, besides a 
complete history and physical examination, conven- 
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TABLE 1. Sex, Age, Indication, Number and Amount of Preoperative Hemorrhages in 11 Patients 
Subjected to Subcutaneous Transposition of the Spleen 








Age No. of Preoperative Units of Blood (450 ml) 
Patient Sex (years) Indication* Hemorrhages Transfused Preoperatively 
JA M 40 B PT 5 14 
ML F 29 B-C 3 16 
LI F 47 B H 2 8 
SL F 77 B- € " l 2 
NN M 60 BH. € 2 2 
MZ F 33 I. o 10 15 
ÀA M 58 B C 2 10 
IH M 65 H £ l 11 
AN F 17 Th € 0 0 
BG M 5] V C 0 0 
UM M 58 Y X 0 0 


* B: Bleeding varices; PT: Portal vein thrombosis; C: Cirrhosis; H: Hepatitis; I: Ileostomal bleeding; Th: Thrombocytopenia; V: Not 


bleeding varices. 


tional blood tests (erythrocyte sedimentation rate, 
hemoglobin concentration, reticulocyte, leucocyte and 
platelet counts) and liver tests (Bil/s, S-ALP, S-GT, 
S-ASAT, S-ALAT, protrombin time and serum protein 
electrophoresis). 

The esophagus and stomach were preoperatively 
investigated by barium swallow x-ray in all patients. 
Six had as well a preoperative endoscopic examination 
of the same region. 

Angiographies of the celiac and superior mesenteric 
arteries were preoperatively performed in all patients. 
For better visualization of the portal vein system a 
vasodilating substance (25 mg tolazoline-chloride) was 
injected into the superior mesenteric artery immediately 
before the contrast medium. 

Portal pressure was measured by hepatic vein 
catheterization in seven patients and by percutaneous 
transhepatic catheterization in one patient. Liver and 
spleen scans using technetium*’-sulphur colloid were 
performed in all patients for estimation of size and 





Fic. 1. The spleen is mobilized and a vascular clamp applied over 
the hilar vessels. Resection of the spleen is started. 


uptake. The detection of liver encephalopathy was 
based on history and clinical examination. On five pa- 
tients a standard EEG was performed. 

Diagnosis of the liver disease was preoperatively 
based on fine needle biopsy. In every patient a wedge 
biopsy and a coarse needle biopsy were taken during 
operation for histological evaluation. 


Operation 


A left-sided transrectal incision was used for opera- 
tion. The peritoneum on the lateral side of the spleen 
was incised and the spleen and the pancreatic tail were 
mobilized medially keeping the vascular connections 
intact with the gastric fundus (the short gastric vessels). 
A vascular clamp was applied over the hilar vessels and 
both poles and the lateral convex part of the spleen 
were resected leaving a flat piece of splenic parenchyma 
in the hilus—the size of a banana (Fig. 1). The splenic 
artery and vein and the short gastric vessels were con- 
nected to this piece. After the vascular clamp was 
released, multiple stitch sutures with chromic catgut 
were used to control bleeding from the raw surfaces. 
The splenic tissue was then transposed subcutaneously 
through a separate subcostal incision. To reach the 
subcutaneous position, avoiding tension in the splenic 
artery and vein, it was necessary to mobilize the pan- 
creatic tail. The greater curvature of the stomach was 
sutured to the abdominal wall close to the splenic piece 
and a few sutures were placed in the muscular layer to 
prevent the transposed tissue from sliding back intra- 
abdominally. A drain for continuous suction was placed 
in the subcutaneous pocket and a pressure bandage was 
applied (Fig. 2). 


Postoperative Follow-up 


The patients were readmitted for follow-up after one, 
six and 12 months and then annually. The follow-up 
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data included the above-mentioned routine blood and 
liver tests, x-ray examination of the esophagus and 
stomach, upper gastrointestinal endoscopy, scanning 
of the liver and spleen and routine EEG. Since 1974, 
psychometric testing performed by a psychologist was 
used for detection of hepatic encephalopathy. Angiog- 
raphies of the celiac and superior mesenteric arteries 
were performed. Angiographic study was focused on 
detecting collaterals from the transposed spleen and the 
reversal of flow direction in the splenic vein. Tolazoline- 
chloride (25 mg) was injected into the superior mesen- 
teric artery immediately before the contrast medium. 
In three patients a coarse needle biopsy was taken 
from the subcutaneous spleen one and three years 
postoperatively. 


Results 
Preoperative Examination 


Esophageal varices were found in nine patients. 
A 33-year-old woman (M.Z.) with cirrhosis probably 
secondary to ulcerative colitis had no esophageal but 
large ileostomal varices. Several periods of bleeding 
had necessitated many blood transfusions. She also had 
a thrombocytopenia. A 17-year-old girl (A.N.) had no 
varices but a severe thrombocytopenia with a platelet 
count around 20 x 10?/1. She had been treated with 
corticosteroids without effect for six months when she 
was referred for splenectomy. During operation her 
liver was found to be severely cirrhotic. As she had 
portal hypertension, a splenic resection and transposi- 
tion was performed. In this way the development of 
collaterals in the abdominal and chest walls instead of 
along the esophagus was made possible. 

After preoperative evaluation it was found that five 
patients had good hepatic function — group A according 
to Child's classification,? one had moderately impaired 
function— group B, and one had advanced hepatic 
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Fic. 2. The splenic piece is in its subcutaneous position. The greater 
curvature of the stomach suture fixated to the adjacent peritoneal 
surface. 


dysfunction — group C. Three patients were borderline 
cases between group A and B and one between group 
B and C (Table 2). 

Portal pressure was measured by percutaneous trans- 
hepatic catheterization in one patient and by wedging 
an endhole catheter into a peripheral hepatic venule in 
seven. One of the latter recordings was technically 
unsuccessful. The pressures are given in Table 2. 


TABLE 2. Hepatic Function, Portal Pressure, Liver Pathology, Observation Time, Pre- and Postoperative Hemorrhages and 
Viability of Transposed Splenic Tissue in 11 Patients Subjected to Subcutaneous Transposition of the Spleen 


Eee 


Portal Pressure 


Patient Child Group (cm H,O) Liver Pathology 


JA A Normal liver 
ML A 20 Postnecrotic cirr. 
LI A-B Technical Hepatitis 

failure 
SL A 42 Active biliary cirr. 
NN A-B 20 Cirrhosis 
MZ A-B Cirrhosis 
AA B 55 Active cirrhosis 
IH A 24 Cirrhosis 
AN A Cirrhosis 
BG B-C 38 Active cirrhosis 
UM C 56 Cirrhosis 


CŘ ŘS 


No. of Preop. Observation Bleeding Viable Splenic 
Hemorrhages Time (Months) Postop. Tissue 
5 60 No 
3 31 No Yes 
2 50 No 
l Dead postop. — 
2 50 No Yes 
10 50 2 Very small 
2 Dead after Dead because 
28 months of bleeding 
l 44 No 
0 41 No Yes 
0 Dead postop. — 
0 Dead postop. — 
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Fic. 3. Regenerated splenic remnant with subcutaneous localization 
in a 36-year-old woman. The angiography was performed three years 
after operation. 


Histology of the Liver and Spleen 


The biopsies taken during operation showed normal 
liver tissue in the patient (J. A.) with portal vein throm- 
bosis. A 47-year-old woman (L.I.) had preserved 
hepatic architecture but focal liver cell necrosis, infiltra- 
tion of mononuclear cells and PAS— positive globules 
in the cytoplasm indicated chronic hepatitis. The other 
nine patients all had cirrhosis and in three it was denoted 
as active. Two of these three died postoperatively and 
the third (a 58-year-old man) after 28 months (Table 2). 

The extirpated splenic tissue weighed between 270 
and 715 g (mean 430 g). In all cases there were signs of 
chronic congestion with dilation of the sinuses, a thick- 
ening of the fibrous framework and swollen endothelial 
cells. 


Surgical Results 


Three patients died postoperatively. Two of these 
had not bled before the operation. A 51-year-old man 
(B.G.) with an active alcoholic cirrhosis continued to 
bleed from the region of the pancreatic tail. Splenectomy 
was performed but the patient succumbed due to intra- 
abdominal hemorrhage two days later. A 58-year-old 
man (U.M.) with alcoholic cirrhosis and advanced 
hepatic dysfunction died after 13 days from liver failure. 
A 77-year-old woman (S.L.) died one week after opera- 
tion from circulatory failure probably secondary to an 
intra-abdominal abscess. 

Two surviving patients had to be reoperated because 
of bleeding. A 40-year-old man (J.A.) with portal vein 
thrombosis had his remaining piece of the spleen extir- 
pated some hours later because of continued bleeding 
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from the hilus. Later on his course was uneventful. 
A 47-year-old woman (L.I.) with hepatitis and portal 
hypertension was reoperated because of intra-abdominal 
bleeding. One month later an infected subhepatic 
hematoma was drained. The transposed splenic tissue 
could be preserved but atrophied later on. 

The remaining six patients had no major bleeding 
problems. In connection with operation they received 
between four and ten units of blood (450 ml) — (mean 
6,5). The duration of the hospital stay varied between 
eight and 26 days—(mean 16), for the eight surviving 
patients. 


The Transposed Splenic Tissue 


One ofthe eight survivors (J. A.) was splenectomized 
some hours after the operation because of bleeding. 
In two patients (L.I. and LH.) the splenic piece atro- 
phied completely later on. Two patients had small 
remnants of splenic tissue left. In a 33-year-old woman 
(M.Z.) the splenic tissue disappeared initially, but it has 
now regenerated to the size of a hazlenut and it can be 
seen angiographically (Fig. 3). A 58-year-old man (À.A.) 
died after 28 months and autopsy showed a small frag- 
ment of splenic tissue. This could neither be palpated 
nor detected angiographically or by scintigraphy. 

The splenic pieces have remained the size of an 
orange in three patients (M.L., N.N. and A.N.). The 
size has been estimated by palpation, scintigraphy and 
angiography. 





Fics. 4a and b. (a) Barium swallow x-ray of the esophagus in a 29- 
year-old woman with portal hypertension. (b) The esophagus three 
years later. 
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Fic. Sa. Platelet counts pre- and postoperatively in all surviving 
patients. 


Coarse needle biopsies taken one and three years 
postoperatively have shown acute congestion with 
dilated sinuses but a lesser degree of fibrosis of the 
framework as compared to the preoperative picture. 
This finding has been described earlier.* 


Later Course 


One of eight survivors (a 58-year-old man: À.A.) 
died from gastrointestinal hemorrhage after 28 months. 
Acute angiography and endoscopy indicated gastric 
ulcer. At autopsy gastric and esophageal erosions were 
found as well as varices—especially in the gastric 
fundus. Microscopically this patient had a mainly sub- 
mucosal growth of gastric cancer in the cardia region. 
Whether the cancer or the varices had been the source 
of bleeding could not be decided. 

A 33-year-old woman (M.Z.) had two occurrences of 
ileostomal bleeding after 40 months. No blood transfu- 
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Fic. 5b. Platelet counts pre- and postoperatively in three patients 
with viable splenic tissue. 


sion was needed. She was treated with local sclerosing 
injections (Etolein®) and for one year has not had further 
bleeding. 

Of the remaining six patients, one was operated on 
because of thrombocytopenia and the other five because 
of variceal bleeding. None have bled postoperatively. 
Three of these six patients have an orange-sized viable 
splenic piece, one was postoperatively splenectomized 
and in two the transposed tissue atrophied. 


The Effect on the Size of Varices 


Two patients had no esophageal varices — a 33-year- 
old woman (M.Z.), operated on because of ileostomal 
bleeding and moderate thrombocytopenia and a 17- 
year-old girl (A.N.) operated on because of severe 
thrombocytopenia. Nine patients had esophageal 
varices. Three of which died postoperatively. 

One man with portal vein thrombosis has not been 





Fics. 6a—c. The development of a portal vein thrombosis in a woman — 47-years-old at operation. (a) Angiography of the superior mesenteric 
artery — venous phase—one year after operation. No thrombosis in the portal vein. (b) Mural thrombosis in the postal vein two years 
postoperatively. (c) Total occlusion three years after operation. 
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Fic. 7a. Angiography of the cocliac artery preoperatively in a 29- 
year-old woman with postnecrotic cirrhosis. The spleen is enlarged 
and some arterial aneurysms are seen in the hilar branches of the 
splenic artery. 





willing to take part in the postoperative follow-up for 
more than one year. He has not bled and is now working 
as a sailor. 
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Fic. 7b. The venous phase of a superior mesenteric arteriography 
preoperatively in the same patient. No reversed flow in the splenic 
vein. 
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Five patients with preoperative bleeding were 
followed-up. The varices have almost disappeared in a 
now 34-year-old woman (M.L.) (Figs. 4a and b). Ina 
now 64-year-old man (N.N.) the esophageal varices 
have diminished in size but large varices remain in his 
gastric fundus. In three patients there was no difference 
in varix size pre- and postoperatively. 


Effect on Platelet Count 


All operated patients had a preoperative thrombo- 
cytopenia. The operation resulted in an increased plate- 
let count in all cases. This was also the case when 
the splenic piece remained viable. Figures 5a and b give 
the platelet counts in all surviving patients and in 
those with viable splenic tissue respectively. 


Effect on Liver Function and Encephalopathy 


None of the patients has changed group in the Child 
classification during the follow-up period. The border 
line cases still remain as such. 

In a 47-year-old woman (L.I.) there was preopera- 
tively a suspicion of liver encephalopathy. However, 
this was difficult to confirm as she had suffered from a 
mental illness and was on psychopharmacological 
treatment. Her splenic piece atrophied after operation. 
She developed a portal vein thrombosis seen for the 
first time two years postoperatively (Figs. 6a—c). Clini- 
cal examination as well as EEG and psychometric testing 
now reveal a moderate chronic liver encephalopathy 





Fic. 7c. Angiogram showing the transposed splenic tissue in its new 
position two weeks postoperatively. 
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probably due to her thrombosed portal vein. The other 
six patients who were followed-up for more than two 
years had no encephalopathy. Five of them are alive 
and they are all working in their professions. 


Postoperative Angiography 


. All three patients with a splenic piece of the original 
size developed a reversed flow direction in the splenic 
vein six months to one year after operation. Portasys- 
temic collaterals could be found after two to four weeks 
and they increased in size during the first year. Pre- 
operatively these three patients had a hepatopetal flow 
in the splenic vein and no visible collaterals from the 
spleen to the abdominal or thoracic walls. Two had bled 
before operation and one had not. Postoperatively no 
bleeding has occurred. 

In four patients with preoperative bleeding the splenic 
pieces atrophied. Two developed a reversed flow direc- 
tion in the splenic vein and very small portasystemic 
collaterals from the region of the atrophied splenic tis- 
sue. Two have not bled postoperatively —one bled to 
death after 28 months and one had ileostomal bleeding 
on two occasions after 40 months. Figures 7a—e and 
8a—c show the angiographic findings from two patients 
with viable splenic tissue. 


Discussion 


Drummond and Morison in 1896? and Talma in 1898!" 
described the procedure of omentopexy to relieve the 
obstructed portal circulation. Abrasive trauma was 
applied to omentum, peritoneum, liver and diaphragm 
to promote vascular adhesions. The method was used 
for some decades—mainly for treatment of ascites. 
There were some successes, but many failures. 

The first subcutaneous splenic transposition was 
described by Talma in 1898.'* His patient was a nine- 
year-old boy and the treatment was reported as suc- 
cessful. Large collaterals developed from the spleen. 
The method was again used in clinical practice in 1932 
when Holman reported one case.'? In this patient the 


Fic. 7d. Angiography of the 
splenic artery (venous phase) 
6 months after operation. 
Collaterals downward in the 
abdominal wall, in the me- 
dial direction retroperitone- 
ally and upward to inter- 
costal veins. 
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Fic. 7e. Angiography of the superior mesenteric artery (venous 
phase) three years after operation. The flow direction in the splenic 
vein (black arrow) is reversed. 


ascites was not relieved, however it was evidently not 
secondary to portal hypertension. In none of the patients 
the spleen was resected. The next great step in the 
development of pexy operations was taken in 1955 
when Nylander and Turunen reported on intrathoracic 
transposition of the spleen.'? The work in this field was 
again intensified and now mainly focused on treatment 
of esophageal varices. The experimental and clinical 
efforts with this and similar methods were reviewed by 
Hastbacka 1971.'* He concluded that the risk for re- 
bleeding was greater than after portacaval shunt but 
that the operative risk was small and that no negative 
influences on liver function and encephalopathy were 
found. 

Some decades ago, splenectomy was often practised 
for treatment of bleeding esophageal varices— 
especially in children with portal vein thrombosis. 
However these patients rebled frequently and splenec- 
tomy was a condemned method for many years. Now, 
the operation has modern advocates in selected cases.5'!9 
Hsu reported insignificant differences in survival in 
two groups subjected to splenectomy and portacaval 
shunt respectively." 

The rapid development of portasystemic collaterals 
we found after subcutaneous transposition of the spleen 
in rats! was still more pronounced if the rats were made 
portal hypertensive.? After a pilot study in pigs, we 
attempted a clinical trial of the method. If the same 
effect as in the animal experiments could be reached it 
should lead to the development of a collateral flow in 
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Fics. 8a—c. (a) Angiography of the celiac artery (venous phase) two weeks after operation in a 60-year-old man with lover cirrhosis and 
portal hypertension. Small collaterals are developed from the splenic piece. The flow direction in the splenic vein is hepatopetal. (b) The same 
examination six months after surgery. The splenic vein is no longer filled indicating reversed flow. Increased amount of collaterals. 
(c) Angiography of the superior mesenteric artery (venous phase) three years after operation in the same patient. The low in the splenic vein is 
hepatofugal (black arrows). Large varices are seen in the gastric fundus. The varices are mainly drained into the left renal vein via a 


spontaneously developed splenorenal shunt (white arrows). 


a region where the risk for bleeding was small. Hopefully 
the collaterals should counteract a further increase in 
portal pressure and somewhat decompress the varices 
in the adjacent esophagogastric region via the short 
gastric vessels. The developed collaterals could not be 
expected to lower the portal pressure as effectively as 
a portacaval shunt but instead a hepatopetal portal 
flow could be preserved. 

Our experience from this rather limited material is 
that the operative risk is greater than in splenectomy 
and possibly also greater than in portacaval shunting. 
There are special problems in obese patients. In these, 
the splenic vessels can reach the subcutaneous position 
only with difficulty and only after an extensive mobiliza- 
tion of the pancreatic tail. In the portal hypertensive 
patient this is a difficult maneuver and bleeding prob- 
lems can arise. In most cases it has not been the bleeding 





Fics. 9a and b. Transposed splenic tissue situated below the left 
costal margin in a 34-year-old woman and a 64-year-old man. 


areas in the raw splenic surfaces that have been the 
most difficult to control, rather the retroperitoneal dis- 
sected areas required for the splenic mobilization. In 
the slender patient the operation is much easier. 

The viability of the splenic rest has been another 
problem. This is probably due to postoperative throm- 
bosis in the splenic vessels resulting from too much 
tension in their new position. 

In the three patients with good viability in the trans- 
posed splenic tissue, portasystemic collaterals have 
developed over it and the flow direction has reversed in 
the splenic vein. In patients where the rest have atrophied 
the collateral development has been insignificant. Two 
of these patients rebled postoperatively although they 
were relieved from their thrombocytopenia. 

However, not even in the most successful human 
case were the collaterals of the magnitude we found 
in earlier animal experiments. Two patients—one with 
and the other without viable splenic tissue — have been 
subjected to postoperative portal pressure measure- 
ments by percutaneous transhepatic catheterization 
three years postoperatively. In both, the pressure was 
3 cm H,O higher than the preoperative values. It has 
been shown earlier that after intrathoracic splenic 
transposition the portal pressure is not significantly 
reduced.” 

The orange-sized subcutaneous lump in the left hypo- 
chondrium has not been of cosmetic significance to our 
patients —two women now 21 and 34 years old and one 
man now 64-years-old (Fig. 9a, b). The splenic tissue 
has not proved to be vulnerable in its new position. 
No subcutaneous hematomas have occurred and the 
transposed splenic tissue has not inhibited the daily 
way of life. 
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Fic. 10. Result of treatment in 11 patients subjected to subcutaneous 
transposition of the spleen. 


The operation has neither influenced liver function 
negatively nor has it led to development of encephalop- 
athy. Ascites has not been any problem in our surviv- 
ing patients. Consequently we cannot evaluate the 
effect on this complication. 

However, another complication to liver cirrhosis— 
hypersplenism— is cured by this operation according 
to our experience. It should be noted that hypersplenism 
is usually not relieved by conventional portacaval 
shunts'* with the exception of proximal splenorenal 
shunting where splenectomy is performed. Even the 
now much discussed distal splenorenal shunt has no 
effect on hypersplenism.!* 

The survival time for our therapeutically treated pa- 
tients (Fig. 10) is promising. The operative mortalities 
have occurred in a 77-year-old woman with active cir- 
rhosis, a 51-year-old man with active cirrhosis and a 
moderate to advanced hepatic dysfunction and in a 58- 
year-old man with active cirrhosis and advanced hepatic 
dysfunction. These two men were prophylactically 
treated. The survival rate after the first postoperative 
month stands comparison with most material —of course 
with reservation for the small number of patients in ours. 

The method can probably be an alternative in the 
surgical therapeutic arsenal —especially when hyper- 
splenism is the main problem. Knowing that this is 
seldom the case among portal hypertensive patients it 
still represents somewhat of a problem as there are not 
many good alternatives for treatment. Whether trans- 
position of the remainder of the spleen should be into 
thorax or to subcutis can be discussed. In obese patients 
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the intrathoracic way seem easier but in other cases the 
two methods are probably comparable (i.e. they repre- 
sent good therapy against hypersplenism in cirrhotic 
patients and seem also to diminish the risk of recurrent 
esophageal varix bleeding). The advantage of the sub- 
cutaneous way should be easier control of a possible 
postoperative hematoma or infection. Secondly the 
intrathoracic space is not reduced in case of growth 
of the splenic rest if the subcutaneous method is used. 
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Acute Cholecystitis Complicating Trauma 


ROBERT W. DUPRIEST, JR., M.D.,* SATISH C. KHANEJA, M.D.,t R ADAMS COWLEY, M.D.+ 


Twelve patients developed acute cholecystitis complicating 
trauma. Acute acalculus cholecystitis was present in 11 pa- 
tients. Nine patients died. A review of 20 reports com- 
prising 98 patients shows 86.7% had acute acalculus 
cholelithiasis, and 61.1% had necrosis, gangrene, and/or 
perforation of the gallbladder. The overall mortality was 
33.3% and only 16.1% of patients treated by cholecystectomy 
died. The etiology of acute cholecystitis complicating trauma 
is multifactorial. Gallstones are present infrequently whereas 
shock, increased bile pigment load, drugs, surgery, and (other) 
trauma are common precursors. Diagnosis is difficult and de- 
pends upon clinical suspicion and the physical examination. 
Immediate surgical intervention is required. Cholecystectomy 
is the procedure of choice. We recommend cholecystectomy 
at initial laparotomy whenever there is evidence of trauma 
to the gallbladder, or if the right or common hepatic artery is 
ligated for hepatic bleeding. 


N 1906 KOCHER AND MatTTI’® observed acute chole- 
I cystitis following gastroduodenostomy. Forty- 
one years later the clinical entity of ‘‘acute chole- 
cystitis following the surgical treatment of unrelated 
disease" was defined by Glenn" and confirmed by 
numerous other l'épor[s I alte 
Acute cholecystitis may also complicate burns?* and 
trauma.*:!9:20.22.24,28—30,34,36,39,42,46,49,50,58,60 Diagnostic 
difficulty and advanced local pathology contribute to 
marked morbidity and mortality. We report on 12 pa- 
tients, review the pertinent available literature, and 
discuss the etiology, diagnosis and management of 
acute cholecystitis complicating trauma. 


Methods and Materials 


The records of all patients having acute cholecystitis 
at the Maryland Institute for Emergency Medical 
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Services? from September 1972 to December 1977 were 
reviewed. Only patients with true gallbladder inflamma- 
tion were included. All patients were trauma victims 
with severe multiple injuries and complications (Table 
1). Patients with direct gallbladder injury were ex- 
cluded. 


Results 
Current Series —12 Patients 


Table 2 summarizes data on 12 patients with acute 
cholecystitis complicating trauma. Age ranged from 
18 to 67 years, averaging 45.1 years. Acute chole- 
cystitis occurred on the third to 36th postinjury day 
(mean 14.3 days). The correct diagnosis was suspected 
preoperatively in two patients. Diagnosis was made at 
laparotomy in eight patients and at autopsy in two. 
Acute acalculus cholecystitis was present in 11 pa- 
tients. Only one had stones. Necrosis, gangrene, or 
perforation was present in seven patients (58.3%). 
There were no characteristic biochemical abnormali- 
ties. The serum bilirubin ranged from 2 to 7 mg% at 
the time of laparotomy for acute cholecystitis. Nine 
patients died, a mortality of 7546. 


20 Combined Series —98 Patients 





Table 3 summarizes the data from our series and 19 
other reports on acute cholecystitis in 98 trauma pa- 
tients. Eighty-five patients (86.7%) had acute acalculus 
cholecystitis. Thirteen (13.3%) had acute cholecystitis 
with cholelithiasis. Ten of 90 patients (11.1%) had 
gallbladder perforation and 47 (52.2%) had gangrene 
or necrosis. Thus, 55 (61.1%) (see footnote f in Table 3) 
had one or more of these advanced pathologic fea- 
tures. Of 90 patients, 60 (66.7%) underwent chole- 
cystectomy and 15 (16.7%) cholecystostomy. Fifteen 
were not treated surgically for cholecystitis. Twenty- 
eight of 84 patients died, an overall mortality of 
33.3%. Twenty-seven of 77 patients (35.1%) with 
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TABLE 1. Initial Injuries and Complications in Patients with Acute Cholecystitis Complicating Trauma 


n ——-—————————————————'ÁOOBÁ! a a n T —N' 


Patient # 


Initial Injuries 


Complications 


e M i A a 


l. 


UA 


10. 


l1. 


2. 


Scalp laceration 
Bilateral multiple rib fractures 
Bilateral hemopneumothorax 


Laceration of ascending colon, spleen, and right lobe of liver 


Bilateral open femur fracture 
Open fracture right tibia 


Multiple right rib fractures 
Right hemopneumothorax 
Laceration right lobe of liver 


Closed head injury 

Open fracture left femur 
Fractured left humerus and tibia 
Fracture-dislocation right knee 
Mesenteric tear 


Closed head injury 

Fractured pelvis 

Fractured left humerus, right femur 
Bilateral tibia and fibula fractures 
Ruptured spleen 

Liver laceration 

Mesenteric and retroperitoneal hematomas 


Left femur fracture 
Ruptured spleen 
Pelvic hematoma 


Scalp and face lacerations 

Mandible fracture 

C-2/C-3 fracture-dislocation without neurologic deficit 
Neck and chest wall contusion 

Liver laceration 

Pelvic hematoma 


Closed head injury 

T-6 fracture, paraplegia 
Ruptured spleen 

Laceration right lobe of liver 


Bilateral wrist fractures 
Comminuted left femur fracture 
Ruptured spleen 

Left renal cortex laceration 
Retroperitoneal hematoma 


12 gauge shotgun wound to left chest 

Lacerated left lower lobe 

Lacerated brachial artery, vein, and plexus, left 
Extensive soft tissue damage left axilla 


Right fronto-temporal contusion 
Left parietal skull fracture 
Bilateral zygomatic arch fracture 
Comminuted nasal fracture 
Mid-facial fracture 

Facial lacerations 


GSW to LUQ 


Lacerated portal vein, common hepatic artery and left lobe 


of liver 
Large retroperitoneal hematoma 


Motorcycle accident 

Lumbar spine and pelvis fractures 
Open fractures right tibia and fibula 
Pelvic and retroperitoneal hematoma 
Urinary bladder tear 


Lacerated cecum with massive fecal peritoneal contamination 


Pulmonary infiltrates 

Sepsis 

Renal failure 

Abdominal wound dehiscence 
UGI bleeding (gastric ulcer) 


Sepsis 

Abdominal wound dehiscence 
Respiratory failure 
Innominate artery erosion 


Renal failure 

Abdominal wound dehiscence 
Pneumonia 

Sepsis 


Sepsis 
Infected pelvic hematoma 


Recurrent pelvic hemorrhage and wound hematoma 


UGI bleeding 
Gastro and colo-cutaneous fistula 
Multiple intra-abdominal abscesses 


Sepsis: pneumonia 
Cholecysto-cutaneous fistula 
Cystic artery hemorrhage 
Hydrocephalus 

Renal failure 


Post-splenectomy bleeding 

Sepsis 

Subphrenic abscess 

Duodenal and gastrocutaneous fistula 


Emergency left thoracotomy 

Chest wall bleeding 

Chest wall and arm sepsis 

Renal, pulmonary, cardiac, and hepatic failure 


Sepsis 
Gram negative shock 
Acute renal failure (oliguric) (required hemodialysis) 


Persistent hypotension 
Coagulopathy 
Autopsy findings: Free intraperitoneal blood 


Renal failure 

Sepsis 

Bilateral bronchopneumonia 
Generalized peritonitis 

Infected pelvic hematoma 

Autopsy findings: Generalized peritonitis 
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TABLE 2. Pathology, Procedure, and Outcome in Patients with Acute Cholecystitis Complicating Trauma 








Pathology Procedures Outcome 
Time from ————————————————————————————— 
Patient admission No Cholecys- Cholecys- 

* Age Sex to diagnosis Stones Stones Necrosis Gangrene Perforation tectomy tostomy Lived Died 
l 64 M 5 days + + + 
2 63 M 7 B * * 
3 60 M 25 + + + + 
4 47 F 18 + + + 
5 44 F I5 * * * 

6 48 F 13 * ia 
7 33 M 36 * * (cy + + 
8 34 M 11 + + + + + » a 
9 67 M 7 * + + + 

10 39 M 13 + + + 

1] 29 M 3 * $ T 

12 18 M 197 + T 


MEIN 1«———————— MM i iii 11 1 


* Spontaneous cholecysto-cutaneous fistula preceded gangrenous cholecystitis with hemorrhage.  *Autopsy diagnosis. 


acalculus cholecystitis died. One of seven (14.3%) pa- 
tients with calculus cholecystitis died. Thirteen of 15 
patients (86.7%) not treated surgically for cholecystitis 
died. Six of 13 patients (46.296) treated with chole- 
cystostomy died. Nine of 56 patients undergoing 
cholecystectomy (16.1%) died. 


Discussion 


Acute cholecystitis complicating trauma, or fol- 
lowing the surgical treatment of unrelated disease, 
is more than mere coincidence. '? This is well docu- 
mented by Glenn!?:? and others.?:9:16.20.22—25.27—30.34.. 
36,38,39,41,42,46,47,49—52,56 —58,60 Mortality IS high: 40% in 


Ottinger’s series,*! 75% in our series, and 33.3% in 
our collected series. The frequently advanced degree 
of gallbladder pathology when diagnosed contributes 
to mortality. Necrosis, gangrene, and/or perforation 
occurs in about 60% of patients. 

Gallstones are absent in 22-53% of patients with 
acute cholecystitis following the surgical treatment of 
unrelated disease.!**!47° However, the relative 
incidence of acalculus cholecystitis is even higher in 
trauma patients. In two reported series of acute 
cholecystitis in Vietnam casualties, all patients had 
acalculus cholecystitis.?*?* The incidence of acalculus 
cholecystitis was 91.7% in our patients, and 86.7% 
in the combined series. Since gallstones are absent 


TABLE 3. Pathology, Therapy, and Mortality in Patients with Acute Cholecystitis Complicating Trauma 








Pathology 
Therapy Deaths 
Gangrene ——————————————— 
No and/or Cholecys- Cholecys- No No Cholecys- Cholecys- No 
Series Total Stones Stones Perforation Necrosis tectomy tostomy Operation Total Stones Stones — tectomy tostomy Operation 

1. Blatt et al.* l l l l 0 

2. Golden et al.'5 5 2 3 l 3 4 l l 14 l 

3. Howard et al.”° 6 4 2 l 6 6 l l 1 

4. Inglesakis et al.” 3 3 l 2 l 0 

5. Kitchen? l l l I» l l 1» 

6. Lindberg et al.?* 12 12 7 11 1: 2 2 2 

7. Lynch?’ l l l l l 1 l l 
8. Mandelbaum et al.” 2 2 2 2 0 

9. Meisner” 5 5 l l 3 2 2 2 2 
10. Monfort et al.” 4 4 4 3 P" 0 

11. Munster et al.” 10 10 l 2 8 8 8 
12. Myers et al.” 2 2 2 2 0 

13. Robertson® 8 6 2 ? ? ? ? ? 7 ? ? 7 

14. Schmitt et al.* l l l 0 

15. Shaw** 8 8 l 5 6 2 0 

16. Shields?? l l l l 0 

17. Ternberg et al.™* l l l l l l 

18. Weeder et al.” 6 6 2 4* 2 7 ? ? ? 

19. Winegarner et al.*° 9 9 l 4 8 l 3 3 2 l 
20. DuPriest et al. 12 l 11 2' 7 4 6 2 8 l 7 3 3 2 
Total 98 13 85 10 47 60 15 15 28 l 27 9 6 13 
Fraction 13/98 85/98 10/90* 47/90" 60/90" 15/908 15/90" 28/848" 1/7" 27/77 9/56" 6/13" 13/15 
Percent 13.3 86.7 11.1 52.2 66.7 16.7 16.7 33.3 14.3 35.1 16.1 46.2 86.7 


a Late death due to CNS injury; "required reoperation & cholecystectomy for hemorrhage 
from cystic artery; “prolonged febrile postop course; ‘required reoperation & cholecys- 
tectomy for empyema of gallbladder; *three with cholecystectomy survived. Outcome of 


remaining 3 patients not described; '2 patients had both perforation and gangrene; *excludes 
#13; "excludes #18. 
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in most patients with acute cholecystitis complicat- 
ing trauma, other factors assume etiologic importance. 
All of our patients had severe initial injury, were 
in shock on admission, and developed multiple compli- 
cations. 

Local vascular changes in the gallbladder wall asso- 
ciated with shock are considered important by Thomp- 
son" and Meissner.?*? Sympathetic activity during 
shock may constrict gallbladder vessels. Sympa- 
thectomy is protective in experimental canine acute 
cholecystitis.'? Vasoactive drugs such as epinephrine, 
levophed, and dopamine may aggravate vascular 
changes in the gallbladder. 

Simple obstruction of the cystic duct, with saline 
in the gallbladder, is not sufficient to cause acute 
cholecystitis.°' Bile in the gallbladder is required in 
addition to cystic duct obstruction. The degree of 
acute cholecystitis is proportional to bile salt con- 
centration,' and impaired perfusion enhances the 
toxic action of bile.? Certain factors increase the 
bile pigment load in trauma patients including mas- 
sive transfusion,?"?4! sepsis, and resorption of 
sequestered blood from fracture sites and pelvic and 
retroperitoneal hematomas. Fractures and hematomas 
were present in eight of our patients. Glenn!?:^ sug- 
gests postoperative dehydration increases the Viscosity 
of bile. When the gallbladder contracts after oral feed- 
ing the viscid bile may create functional obstruc- 
tion, precipitating an attack of acute acalculus chole- 
cystitis. 

Several other factors may contribute to develop- 
ment of acute cholecystitis complicating trauma. 
Normal gallbladder motility may be altered by bed 
rest, fasting,*' increased intra-abdominal pressure ,?? 
administration of total parenteral nutrition! and 
narcotics.?" Lincomycin is directly toxic to guinea pig 
gallbladder mucosa.** Sepsis is rarely directly impli- 
cated in the development of acute cholecystitis fol- 
lowing unrelated surgery. However, it has been noted 
in a number of trauma patients developing chole- 
cystitis.*^?* Two of our patients had sepsis antecedent 
to acute cholecystitis. However, in most patients it is 
probable, as Ternberg™ states, that bacterial invasion 
is not the initial etiologic factor in acute cholecystitis, 
but is a complication superimposed on an already dis- 
eased or injured organ. 

Many reports emphasize the absence of direct 
injury to the gallbladder or the abdomen in patients 
with acute cholecystitis complicating trauma.*16:20.24.. 
90495959 None of Howard and Delaney's patients had 
abdominal trauma.?? However, ten of our patients had 
serious abdominal injuries and six had liver lacera- 
tions. Although direct trauma to the gallbladder was 
not externally discernable in any of our patients, 
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occult trauma, intracholecystic hemorrhage, or damage 
to the blood supply of the gallbladder could not be 
ruled out. Trauma during surgery may also be im- 
plicated. 

Acute cholecystitis is easily recognized in most pa- 
tients. However, the presence of acute cholecystitis 
complicating trauma is much less obvious. We missed 
the diagnosis initially in ten patients. Lack of clinical 
and biochemical specificity in the presentation? 
contributes to delay in diagnosis and treatment. 

Available diagnostic radiographic procedures are of 
limited value. Oral cholecystogram is not suitable in 
most trauma patients. Intravenous cholangiography 
has significant diagnostic limitations, as well as 
risk.*?*-*! Infusion tomography using total body opaci- 
fication* is highly accurate in acute cholecystitis 
but may be negative in gangrenous cholecystitis.’ 

Ultrasound is useful to evaluate the liver, gall- 
bladder, and the biliary tree.?:9:17:152153 In acalculus 
cholecystitis it may show an enlarged gallbladder with- 
out internal echos, and also the absence of contraction 
after a fatty meal.'* We employed sonography in four 
patients. Two had an enlarged gallbladder suggestive, 
in retrospect, of acalculus cholecystitis. A third pa- 
tient had a perforated and collapsed gallbladder which 
obviously could not be identified by sonography. The 
abdominal incision, sutures, and dressings may have 
contributed to a nondiagnostic study in the fourth 
patient. 

Hepatobiliary scanning is a relatively new technique 
useful for evaluating jaundice.5?-5»5? It can demon- 
strate cystic duct obstruction. 931.42 

As Ottinger*' noted in discussing diagnosis of acute 
cholecystitis in the postoperative patient, the diagnosis 
of acute cholecystitis complicating trauma rests pri- 
marily on the clinical situation and the findings of 
physical examination. Clinical suspicion of intra- 
abdominal sepsis was the most helpful parameter to 
us in deciding to perform laparotomy, and laparotomy 
appeared to be the most accurate method of establish- 
ing the diagnosis. As noted by Glenn and McSherry, 
"the penalty for misdiagnosis for a patient subjected 
to operation who proves not to have cholecystitis is 
much less than the penalty for failure to recognize an 
acutely inflammed and infected gallbladder that later 
perforates.”’ 

The high incidence of necrosis, gangrene, and per- 
foration in acute cholecystitis complicating trauma dic- 
tates the need for immediate surgical intervention. 
The choice of operation depends on local anatomy, 
pathology, and the general condition of the patient. 
However, when there are patches of necrosis or 
gangrene, insertion of a cholecystostomy tube!':? may 
not halt the pathologic process. The gallbladder may 
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develop further ischemia progressing to total gangrene. 
Kitchen's?* patient developed complete gangrene of 
the gallbladder and lifethreatening hemorrhage from 
the cystic artery after undergoing cholecystostomy. 
Patient 7 in this report had a similar course following 
spontaneous external decompression of the gallbladder 
due to fistula formation. Whenever possible, chole- 
cystectomy appears to be the optimum procedure 
for treatment of acute cholecystitis complicating 
trauma. 

In view of the multifactorial etiology, prevention 
of this complication appears to be difficult. Restoring 
perfusion and maintaining adequate hydration are im- 
portant. If there is any evidence of trauma to the gall- 
bladder, cholecystectomy should be performed. 
Simple hepatic arterial ligation in the absence of 
trauma, or arterial obstruction following selective 
hepatic arteriography, has not led to acute chole- 
cystitis. However, if hepatic trauma is such that liga- 
tion of the right or common hepatic artery is necessary. 
cholecystectomy should be considered.” 
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Prompt Endoscopic Diagnosis of Upper Gastrointestinal 
Hemorrhage: Its Value for Specific Diagnosis 


and Management 


MANUEL C. IGLESIAS, M.D., DEMETRIOS DOURDOUREKAS, M.D., JONAS ADOMAVICIUS, M.D., 
FERNANDO VILLA, M.D., NEZAR SHOBASSY, M.D., FREDERICK STEIGMANN, M.D. 


From July 1, 1973 to June 30, 1976 789 patients admitted 
as upper gastrointestinal bleeders had endoscopies performed 
within 24 hours after preliminary resuscitation and prepara- 
tion. More than one lesion was found in approximately 45% 
of the patients. Erosive hemerrhagic gastritis was the most 
common lesion, being present in 27.3—48.2*c of the subjects 
(the latter percentage was found in those with a history of 
intake of both alcohol and ulcerogenic drugs). Gastric ulcer 
was the next most common lesion, present in 16.3—18.42%: 
the higher percentage represents the patients who were taking 
ulcerogenic drugs. The highest incidence of gastric ulcer 
(19.59%) or duodenal ulcer (10.5%) was among the patients 
in a group who had no apparent definite cause for the bleed- 
ing. A small number of patients had rare causes for the bleeding 
and in only a small percentage of the patients was the cause 
not diagnosed. These data suggest that early endoscopy is of 
diagnostic value in upper G.I. bleeders leading to prompt, 
lifesaving management and prevention of prolonged morbidity. 


EMATEMESIS AND/OR MELENA are frequent causes 

for admission to a hospital. Of the two, hema- 
temesis will bring the patient to the hospital much 
sooner and is often a more serious problem than 
melena alone, requiring a more prompt diagnosis and 
therapy because it is associated with greater mortality 
and morbidity if rapid, effective action is not under- 
taken. 

Even before the advent of the new fiberoptic scopes 
which have made endoscopic examination a simpler, 
less difficult procedure some authors? considered it 
important to have a vigorous diagnostic approach in 
the evaluation of acute upper gastrointestinal bleeding. 
With the instruments currently available, such an ap- 
proach is even more justified; this conclusion is based 
on experiences at Cook County Hospital over a three- 
year period with such patients. 
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The importance of early endoscopy in patients with 
acute upper gastrointestinal hemorrhage is evidenced 
by the fact that the percentage of lesions responsible 
for the bleeding decreases with the increase in time 
interval between the onset of bleeding and the time 
the patient is endoscoped. Thus, in a large percentage 
of patients, many of the erosions seen within the first 
24 hours may not be visualized after 48 hours, and 
less often after 72 hours, so that the site of bleeding 
is not apparent.' 

Finding the bleeding source, whether erosion or 
ulcer, is important because it will then direct the further 
management of the patient. Once the source of the 
bleeding has been found, the physician must decide 
whether studies in addition to the endoscopic proce- 
dure are necessary. The type of lesion found during 
endoscopy as the possible source of bleeding will de- 
termine the above decision. 

From July 1, 1973 to June 30, 1976, a total of 3,029 
upper G.I. endoscopies were performed in the Gastro- 
enterology Service of Cook County Hospital. Of 
these, 789, or 26.04%, were performed on an emer- 
gency basis for severe (rapidly dropping hematocrit) 
or moderate (slowly decreasing hematocrit) upper G.I. 
bleeding. The results of these endoscopic examinations 
and the course of the patients examined form the basis 
of this report. 


Materials and Methods 


Of 789 patients, 609 (77.2%) were males, and 180 
(22.8%) were females. The youngest patient was 13 
years old and the oldest was 94 years old. The mean 
age of the group studied was 44.99 years. 
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Of these patients, 356 (45.1%) gave a history of re- 
cent or chronic moderate or heavy alcohol consump- 
tion: 61 (7.7%) had been taking moderate to large 
amounts of ulcerogenic drugs, such as aspirin, Oxy- 
phenylbutazone, indocin, etc., within 72 hours prior to 
the occurrence of the bleeding. Forty (5.0%) gave a 
history of ulcerogenic drug ingestion and also of con- 
suming alcohol. In the remaining 332 patients (42%), 
no definitive history of either alcohol or drug ingestion 
was obtained. 

“All patients were admitted to a surgical or medical 
service. The upper G.I. endoscopy was performed 
within 24 hours after admission in the Medical Gastro- 
enterology Unit by one of two endoscopists assigned 
to this study using a forward view or an oblique view 
scope (Olympus GIF-D,, ACMI-F,, Olympus GIF-K). 
In some patients, both types of scopes were used for 
a definitive diagnosis. 

Most of the patients had received the usual initial 
resuscitation treatment before they were taken for en- 
doscopy. In almost every patient gastric lavage was 
done through a Levine tube with ice water to which ad- 
renalin or pitressin was sometimes added. Proper seda- 
tion and local anesthesia to the throat were applied 
prior to the procedure. 

The majority of our patients did not have upper G.I. 
x-rays before the endoscopy and some were operated 
upon with no previous x-ray studies; hence there is 
no attempt made to correlate the endoscopic findings 
with the radiologic observations. 


Results 


The results will be presented first for the group as 
a whole (A) and then for the four special groups, (B) 
according to the presumptive etiology of the bleeding 
before endoscopy. 


A. Overall Group 


Of all patients, 45.37% showed more than one lesion 
during the upper G.I. endoscopic examination. Usually 
erosive hemorrhagic gastritis was seen in association 
with duodenitis, gastric ulcer or esophagitis. The most 
common lesion was erosive hemorrhagic gastritis, 
which was seen in 31.88% of the patients. Gastric ulcer 
was the second most common lesion, seen in 16.3%, 
followed by acute esophagitis in 9.2096, duodenal ulcer 
in 7.28%, nonbleeding esophageal varices in 7.2%, 
acute duodenitis in 4.27%, and acute superficial gastri- 
tis in 4.26%. 

In 3.76% of the patients we were unable to find any 
lesion and there was no blood present in the esophagus, 
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stomach or duodenum during the endoscopy, in spite 
of the patient's presentation as an upper G.I. bleeder. 
In an additional 1.25%, blood was present in the esoph- 
agus, stomach and/or the duodenum, but due to the 
severity of the bleeding and poor cooperation of the 
patient, we could not identify the location or the nature 
of the bleeding lesion or lesions. 

In 14.6% of the patients various miscellaneous 
causes for the bleeding were found as shown in Figure 
| and Table 1. 


TABLE 1. Percentage of Miscellaneous Lesions Found during 
Panendoscopy in 789 Acute Upper Gastrointestinal Bleedings 


Lesion Per Cent 
Chronic esophagitis 1.00% 
Esophageal varices bleeding 1.92 
Esophageal ulcer 0.83 
Esophageal tumor 0.33 
Mallory Weiss syndrome 0.80 
Fundoplication 0.08 
Gastric varices non-bleeding 0.66 
Gastric varices bleeding 0.33 
Gastric tumor 2.76 
Atrophic gastritis 1.52 
Hypertrophic gastritis 0.75 
Gastric volvulus 0.08 
Gastric diverticulum 0.08 
Gastric telangiectasia 0.08 
Post bulbar ulcer 0.16 
Duodenal tumor 1.14 
Duodenal deformity 0.75 
Stomal ulcer 1.00 
Jejunitis 0.25 
Jejunal tumor 0.08 
Total 14.60% 
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B. Special Groups 


l. Alcoholic group. Of the 356 patients who gave 
a history of alcohol intake, 45.9% had more than one 
lesion. In this group, too, the most common lesion 
was erosive hemorrhagic gastritis, which was present in 
33.81%. The next most common lesion was acute 
esophagitis, present in 13.58% followed by gastric ulcer 
in 12.45%, nonbleeding esophageal varices in 9.84%, 
acute duodenitis in 7.44%, duodenal ulcer in 5.16%, 
acute superficial gastritis in 4.53%, and bleeding esoph- 
ageal varices in 4.04%. 

In 4.20%, normal panendoscopic findings were re- 
ported and the source of active bleeding was not found 
in 0.37%. In 8.53% the bleeding was due to different 
rare causes as seen in Figure 2 and Table 2 


TABLE 2. Percentage of Miscellaneous Lesions Found during 
Panendoscopy in 356 Alcoholic Patients with Acute 
Upper G.I. Bleeding 


Lesion Per Cent 
Esophageal varices bleeding 4.04 
Esophageal ulcer 0.80 
Mallory Weiss syndrome 1.13 
Gastric varices non-bleeding 0.80 
Gastric varices bleeding 0.64 
Gastric telangiectasia 0.16 
Stomal ulcer 0.80 
Jejunitis 0.16 

Total 8.53% 
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2. Ulcerogenic drug group. Of the 61 patients with 
a history of taking ulcerogenic drugs, 55.73% had more 
than one lesion. In these patients, too, the most com- 
mon lesion was erosive hemorrhagic gastritis, which 
was present in 35.08% followed by gastric ulcer in 
18.42% duodenal ulcer in 8.77%, acute esophagitis 
in 9.6%, acute duodenitis in 7.01%, acute superficial 
gastritis in 3.50%, and nonbleeding esophageal varices 
in 1.75%. The source of bleeding could not be deter- 
mined in 1.75%. Normal panendoscopic findings were 
reported in 4.38%. In 9.59% the source of the bleeding 
was due to various types of lesions, as seen in Figure 
3 and Table 3. 

3. Mixed alcohol and ulcerogenic drug group. Of the 
40 patients with a history of both alcohol intake and 


TABLE 3. Percentage of Miscellaneous Lesions Found 
during Panendoscopy in 61 Patients with Acute 
Upper Gastrointestinal Bleeding with History 
of Taking Ulcerogenic Drugs 
but no Alcohol 


Lesion Per Cent 
Chronic esophagitis 1.75 
Esophageal ulcer 1.75 
Fundoplication 0.87 
Atrophic gastritis 0.87 
Gastric tumor ba 
Gastric diverticulum 0.87 
Stomal ulcer 0.87 
Jejunitis 0.86 

Total 9.59% 
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consumption of ulcerogenic drugs, 27.5% had multiple 
mucosal lesions; 48.23% of them had hemorrhagic ero- 
sive gastritis, 10.72% gastric ulcer, 10.72% acute 
esophagitis, 8.92% esophageal varices, nonbleeding, 
5.36% duodenal ulcer, and 1.78% had acute duodenitis, 
and 0% had acute superficial gastritis. In 5.36% find- 
ings on endoscopy were normal, and 0% did not mani- 
fest a source for the bleeding; 8.9% represents the mis- 
cellaneous group which had various causes for the 
bleeding (Fig. 4 and Table 4). 

4. No definite etiologic group. Of 332 patients in 
whom no history of alcohol or ulcerogenic drugs con- 
sumption could be obtained, 39.45% had multiple mu- 
cosal lesions, 27.38% had hemorrhagic erosive gastri- 
tis, 19.59% had gastric ulcer, 10.50% had duodenal 
ulcer, 5.85% had acute duodenitis, 5.05% had esoph- 
ageal varices, nonbleeding, 4.24% had acute superficial 
gastritis, and 8.08% acute esophagitis. 

In 4.84% panendoscopic findings were normal and 
1.21% had no demonstrable cause for the bleeding. 
In 13.26%, there were miscellaneous causes for the 
bleeding (Fig. 5 and Table 5). 


Discussion 


Our retrospective study indicates that in most pa- 
tients the precise diagnosis of the cause of the acute 
upper gastrointestinal hemorrhage can be made if the 
panendoscopic examination is performed within 24 


GASTROINTESTINAL HEMORRHAGE 93 


hours after admission. The precise diagnosis can be 
made in a higher percentage if the procedure is done 
within 24 hours rather than later. At Cook County Hos- 
pital, as in many other large hospitals, the first diag- 
nostic procedure in a patient with acute upper G.I. 
bleeding is panendoscopy after adequate resuscitation 
has been performed. Angiography is usually the second 
diagnostic step after an inconclusive endoscopy. Most 
lesions in this study, however, were discovered by en- 
doscopy. 

We feel that in a patient with acute upper gastro- 
intestinal bleeding, panendoscopy is the best procedure 
for diagnosing the location and the nature of the lesion, 
and the extent of the bleeding. Although some feel 
that lavage of the stomach is not necessary.’ we still 
prepare the patient within a couple of hours for the 
endoscopy by the preliminary resuscitation proce- 
dures, e.g., washing of the stomach, getting blood 
started, etc., depending on the patient's general condition. 

As do other reports,?* our study indicates that hem- 
orrhagic erosive gastritis, a lesion which was largely 
unrecognized before the advent of fiberoptic endos- 
copy. appears to be the most common lesion in these 
patients with upper G.I. bleeding. In one general city 
hospital, however, the incidence of hemorrhagic ero- 
sive gastritis was comparatively low, only 1846, 
whereas in our study and those of others, the percent- 
age was almost double that number. In our special 
group, group 4, the high incidence of erosive gastritis 
could possibly be attributed to the insertion of the Le- 
vine tube and to the vigorous gastric lavage. How- 
ever, this may be debatable since the erosions were 
present in the body as well as in the antrum of the 
stomach, while Levine tube-induced erosions are usu- 
ally located in the area of the cardia and the greater 
curvature of the stomach. 

It may be stated that the various causes of bleeding 
presented under the heading of miscellaneous factors 


TABLE 4. Percentage of Miscellaneous Lesions Found during 
Panendoscopy in 40 Patients with Acute Upper 
Gastrointestinal Bleeding with History of 
Alcohol and Ulcerogenic 
Drug Consumption 


Lesions Per Cent 
Chronic esophagitis 1.78 
Esophageal varices bleeding 1.78 
Atrophic gastritis 1.78 
Gastric polyp 1.78 
Duodenal polyp 1.78 
Total 8.90% 
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are being diagnosed now mainly because of the new 
instruments available. 

The percentage of undiagnosed cases in our series 
is somewhat lower than in other reports,‘ although we 
too feel that technical reasons, severity of bleeding, 
and poor cooperation of the patient may be factors for 
not finding the cause of bleeding. 

It is somewhat surprising that we found no significant 
differences in the percentages of hemorrhagic gastritis 
in the different groups of patients, i.e., whether they 
were alcoholic, users of ulcerogenic drugs, users of 
both ulcerogenic drugs and alcohol, or had no definite 
etiology. The question therefore arises as to whether 
the above mentioned possible etiologic factors play any 
role in the origin of the bleeding and in the possible 
site of the bleeding lesion. We, as well as others.? can 
only speculate about the answers to this question at 
present since our hospital population has a high per- 
centage of alcoholic patients, some of whom also take 
ulcerogenic drugs and other drugs (a prospective study 
regarding the site of the erosions in alcoholics and in 
nonalcoholics consuming ulcerogenic medication and 
the possible influence of other disease on the occur- 
rence of upper G.I. bleeding is underway in our unit 
at present). Moreover, even in the patients in whom 
no etiologic factor was obtained in the history, the 
ingestion of alcohol in smal! amounts cannot be defi- 
nitely excluded. 

Our study also indicates that chronic gastric ulcer 
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Fic. 5. Lesions found during panendoscopy in 332 patients with 
acute upper gastrointestinal bleedmg, with no history of alcohol 
or ulcerogenic drug consumption. 
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TABLE 5. Percentage of Miscellaneous Lesions Found during 
Pe opy in 332 Patients with Acute Upper 
Gastrointestinal Bleeding with no History of 
Alcohol or Ulcerogenic 
Drug Consumption 


eee 


Lesions Per Cent 
ee 
Chronic esophagitis 0.60 
Esophageal varices bleeding 0.40 
Esophageal ulcer 0.40 
Esophageal tumor 0.60 
Mallory Weiss syndrome 0.80 
Gastric varices non-bleecing 0.60 
Gastric tumor 4.23 
Atrophic gastritis 2.62 
Hypertrophic gastritis 0.60 
Gastric volvulus 0.20 
Duodenal tumor 0.60 
Duodenal deformity 0.40 
Stomal ulcer 1.21 
Total 13.26% 





rather than duodenal ulcer is more often a source of 
acute upper G.I. bleeding in all groups, despite the 
fact that in our general material in the hospital the 
incidence of duodenal ulcer is four times more common 
than gastric ulcer. It is of interest to mention that the 
incidence of bleeding esophageal varices was compara- 
tively low in these patients, except in the alcoholic 
group. As seen from our data, various rare lesions 
can account for bleeding in a large series of cases. 

The importance of early endoscopy in patients with 
acute upper G.I. hemorrhage for precise diagnosis has 
already been mentioned. We may only stress that find- 
ing the cause of bleeding decreases with the increase 
in the time interval between the onset of bleeding and 
the time the patient is being endoscoped. Thus, in a 
large percentage of patients many of the erosions seen 
within the first 24 hours may not be visualized after 
48 hours, and even less will be seen after 72 hours. 

Finding the bleeding source, whether erosion or 
ulcer, is important because it will then direct the fur- 
ther management of the patient. For example, an identi- 
fied ulcer that continues to bleed after 12—24 hours 
of medical management should be treated surgically 
while a diffuse erosive gastritis is treated medically 
even after prolonged bleeding. Also the bleeding from 
a gastric or duodenal ulcer is more likely to reoccur 
after a period of stability while erosive gastritis seldom 
rebleeds. The surgeon can thus make the needed prep- 
arations. 

We did not attempt to correlate and discuss the over- 
all outcome of bleeders who had prompt endoscopy 
performed as compared to those who did not, but we 
believe that the recognition of the bleeding lesion and 
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the assessment of the severity of bleeding can greatly 
assist in the planning of the patient's management. 


Summary 


From the results of our observations, we feel that 
any patient who comes to the hospital with acute upper 
gastrointestinal bleeding should be prepared within a 
short time for a gastrointestinal endoscopy to deter- 
mine the source and location of the hemorrhage so that 
a definitive diagnosis is made and based on it, appropri- 
ate management can be instituted. The further course 
of the patient and the prognosis often will depend on 
the findings during the initial endoscopy and the result- 
ing management. 

We did not attempt to correlate and discuss the over- 
all outcome of bleeders who had prompt endoscopy 
performed and those who did not, but we believe that 
the recognition of the bleeding lesion and the assess- 
ment of the severity of bleeding can greatly assist in 
the planning of the treatment of the G.I. bleeder. 


to 
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The Functional Importance of Sympathetic Nerves 
to the Liver and Endocrine Pancreas 


JOHANNES JARHULT, M.D., BENGT FALCK, M.D., STIG INGEMANSSON, M.D., ANDERS NOBIN, M.D. 


Sympathetic noradrenergic nerves, with their wellknown car- 
diovascular effects, have recently been found to influence sev- 
eral metabolic and hormone-releasing processes. Morphologi- 
cal investigations in man have revealed a dense sympathetic 
innervation of the liver parenchyma as well as sympathetic 
fibers among the endocrine cells in the islets of Langerhans. 
Functional studies both in animals and man have shown that 
electrical or reflex activation of the hepatic and pancreatic 
sympathetic nerve fibers causes an increased output of glucose 
from the liver as well as a stimulation of glucagon and an 
inhibition of insulin release from the pancreas. From these 
results we conclude that damage to sympathetic nerves should 
be avoided in abdominal surgery. 


F SYMPATHETIC NERVES are mentioned in surgical 

textbooks at all, they are discussed in connection 
with shock and trauma, where they are known to par- 
ticipate in the vitally important adjustments of the heart 
and the peripheral blood vessels. However, studies 
during the last ten years have clearly demonstrated 
that sympathetic nerves can also directly influence 
metabolic processes in liver and fat tissue as well as 
hormone release from the pancreas (Fig. 1). This report 
briefly summarizes our knowledge of this sympathetic 
control of the metabolism in animal and man with a 
focus on the liver and endocrine pancreas. We con- 
clude with some remarks about these nerves with re- 
gard to abdominal surgery. 


Sympathetic Nerves to the Liver Parenchyma 
Previous Studies 


The possibility that the sympathetic nerve fibers to 
the liver could influence not only vascular tone but also 
different metabolic functions was first suggested in 1968 
by Shimazu and Amakawa.?* They reported that stim- 
ulation of the splanchnic nerves in adrenalectomized 
rabbits caused a prompt increase in the activity of sev- 
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eral enzymes involved in the hepatic glycogenolysis 
resulting in an augmented release of glucose from the 
liver into the systemic circulation. Later on, detailed 
animal studies were made by Edwards and coworkers 
on the function of the sympathetic nerves in the reg- 
ulation of blood glucose.5?* They demonstrated that 
activation of the sympathetic nerves to the liver in 
cats, dogs, calves and pigs caused a pronounced hepatic 
liberation of glucose and, further, that the amount 
of glucose released was related to the stimulation fre- 
quency. Concomitant to the increase in blood glucose 
concentration, and in close correlation to the magni- 
tude of evoked hyperglycemia, the hepatic glycogen 
concentration was diminished. This effect of nerve 
stimulation on the blood glucose level in fact seemed to 
be as effective as that caused by blood-borne cate- 
cholamines from the maximally stimulated adrenal 
medulla.” Additional support for the importance of 
sympathetic nerve fibers in the glucose hemostasis 
was presented by Jarhult,'' who showed that the nor- 
mal hyperglycemic response to bleeding in cats was 
depressed if the hepatic sympathetic nerve plexus was 
cut before hemorrhage. 


Recent Studies 


We have recently investigated the morphological 
and physiological function of the hepatic sympathetic 
nerves in man.'^?9?' With the Falck-Hillarp histo- 
fluorescence technique for visualization of catechola- 
mines on the cellular level,^? it was demonstrated 
that the human liver parenchyma receives an abundant 
supply of nerve fibers displaying the typical catechola- 
mine fluorescence and that several hepatocytes in fact 
were surrounded by a dense network of such adrenergic 
axons (Fig. 2a). Quantitative determinations revealed 
that the noradrenaline content of the human liver is 
about | ug/g wet weight which leaves little doubt 
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Fic. 1. Schematic illustration to show the effects of activation of 
the sympathetic nervous system on liver. endocrine pancreas, fat 
and adrenal medulla. 


that these nerves contain noradrenaline. It should be 
mentioned that the noradrenaline concentration of the 
human liver is about five to ten times higher than that 
obtained from the liver of all other species investi- 
gated so far. 


Fic. 2. (a, left) Fluores- 
cence photomicrograph of 
normal human liver tis- 
sue. Numerous fluorescent 
adrenergic nerve terminals 
are seen in the parenchyma 
and some fibers are sur- 
rounding individual hepato- 
cytes. X180. (b, right) 
Fluorescence photomicro- 
graph of an islet of Langer- 
hans in adult man contain- 
ing adrenergic nerves in the 
vicinity of blood vessels 
and endocrine cells. x 170. 
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Electron microscopy revealed the presence of small 
nerve bundles penetrating into the human liver lobuli. 
From these bundles, nerve fibers branched off and made 
direct contact with the liver parenchymal cells. Mem- 
brane specialization was not seen in the contact areas. 
but this is not considered as a necessary prerequisite 
for synaptic transmission in peripheral tissues. Identi- 
fication of the neurons was made after incubation of 
the liver specimen with S-hydroxydopamine. After 
such incubation, vesicles with a highly electron-dense 
core and a diameter of about 400 A have been ob- 
served in adrenergic nerve terminals, and the nerve 
endings which were observed to have contacts with 
the human liver cells fulfilled these criteria for 
adrenergic terminals.?! 

These morphological findings suggest that the sympa- 
thetic nerves should also be able to play a role in the 
human liver physiology. We recently studied the 
changes of plasma glucose concentration evoked by 
activation of the hepatic sympathetic nerves in man.2° 
This study was performed on seven patients under- 
going surgery for gallstones, but otherwise in good 
health and with a normal glucose tolerance test before 
the operation. The patients were fully informed about 
the protocol and agreed to participate in the investiga- 
tion. A slow infusion of saline was given during the 
operation and atropine (1.0 mg) was given before the 
start of nerve stimulation. The sympathetic nerve 
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fibers were dissected free on the common hepatic 
artery, placed on a bipolar platinum electrode with the 
cathode nearest to the liver and stimulated with a 
Grass stimulator for ten minutes (20 Hz. 50 V, | 
msec). Arterial blood was withdrawn from a small 
omental artery at intervals before, during and after 
stimulation for determination of glucose with the glu- 
cose—oxidase method. 

As can be seen from Figure 3, stimulation of the 
sympathetic nerves caused a prompt and clearcut in- 
crease in the arterial plasma glucose concentration 
reaching a significant peak increase of about 2 mM 
above the control level at the end of stimulation. 
The plasma glucose concentration then gradually de- 
creased but did not reach the control level within the 
45 minutes of observation. The shape and time course 
of this curve is similar to that obtained by Edwards in 
calves, cats and dogs,*? but the magnitude of the re- 
sponse is less pronounced than in the animal experi- 
ments. This quantitative difference can be partly as- 
cribed to the technical difficulties inherent to the 
present human experiments. 


Sympathetic Nerves to the Endocrine Pancreas 
Previous Studies 


In 1964 Coore and Randle discovered that adrenaline 
could markedly suppress the insulin response to glu- 
cose in vitro? and since then the effects of different 
catecholamines on the insulin and glucagon release 
have been repeatedly studied.'*?5 It is well established 
by now that catecholamines increase the release of 
pancreatic glucagon, whereas the effect on insulin re- 
lease depends on which receptor on the B-cell that is 
activated. Thus, the a-receptors mediate an inhibition 
of the insulin release whereas the B-receptors mediate 
an enhanced insulin release. 

In 1972 Marliss and collaborators showed that elec- 
trical stimulation of the dog's mixed autonomic pan- 
creatic nerve evoked a pronounced liberation of 
glucagon from the pancreas'* and it was soon demon- 
strated by others that stimulation of this nerve (or of 
the splanchnic nerves in adrenalectomized animals) 
caused an inhibition of the insulin release as well.!':!*?? 
This sympathetic inhibitory influence was so powerful 
that the normal insulin release in response to glucose 
infusion was eradicated.? It has also been shown re- 
cently (Fig. 4) that these direct adrenergic fibers are 
involved in the reflex hyperglucagonemia and hypo- 
insulinemia which occur in response to a blood pres- 
sure drop in cats’ and, also, that they participate in 
the regulation of glucagon and insulin during hemor- 
rhage and hemorrhagic shock (Jarhult, unpublished). 
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Fic. 3. Changes of arterial plasma glucose concentration in response 
to stimulation (20 Hz, 50 V, 1 msec) of the hepatic sympathetic 
nerves in man. Mean values + S.E.M. from seven experiments 
are given. * indicates a statistically significant increase above 
the control value (p < 0.05). 


Recent Studies 


Fluorescence microscopic examination of human 
islets has revealed that the endocrine cells are reached 
by adrenergic nerve terminals both in fetuses* and 
adults (Fig. 2b). In some preliminary experiments we 
have found that stimulation of the splanchnic nerves 
in man causes the same pattern of response as in ani- 
mals, i.e. a decrease of the insulin and an increase of 
the glucagon concentration in portal blood. More- 
over, indirect evidence of the importance of these 
direct sympathetic nerves in man has been obtained 
from experiments in bilaterally adrenalectomized pa- 
tients.'’ When these patients were exposed to stress 
in terms of exercise until exhaustion, they responded 
with the same adrenergic adjustment of endocrine 
pancreas as normal controls. It has also been shown 
by Carey's group that hemorrhagic and/or traumatic 
shock in man is associated with hyperglycemia and 
depressed insulin levels in the blood,’ adjustments 
which in all probability are caused by an adrenergic 
control of the B-cells and hepatocytes. Similar changes 
of the glucagon and insulin levels have been reported 
also in patients with severe burn injuries.”° 

It should be added that many pancreatic endocrine 
cells in mammals carry intracellular catecholamines or 
5-hydroxytryptamine.* In human islets processed ac- 
cording to the Falck-Hillarp method we have observed 
a few cells displaying the fluorescence characteristics 
of catecholamines. In in vitro experiments we have, 
however, demonstrated that a dominating population 
of islet cells can take up L-dopa and decarboxylate it, 
the resulting catecholamine being accumulated in a 
cytoplasmic granular fraction. These observations indi- 
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cate that also in human islets, adrenergic intracellular 
mechanisms may operate which add to the complexity 
in the interpretation of the effects of catecholamines 
on endocrine pancreas. 


Surgical Implications 


The sympathetic nerves no doubt participate in the 
control of vascular tone and capillary exchange in the 
liver and pancreas.'^!'? In addition, the above men- 
tioned studies suggest an important role of the sym- 
pathetic noradrenergic fibers also in the regulation of 
blood glucose, both via direct influence on the hepato- 
cytes and, indirectly, via an influence on the pan- 
creatic hormone release. 

The sympathetic nerves to the liver and pancreas 
emerge mainly from the coeliac and superior mesenteric 
plexus and reach the liver along the hepatic artery, 
and the pancreas along the gastroduodenal and splenic 
arteries. It follows that these sympathetic nerves are 
easily damaged during surgery of the pancreas, stomach 
and biliary tract. It has even been proposed that the 
coeliac plexus should be destroyed in connection with 
major abdominal surgery in order to relieve the pa- 
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tient of postoperative pain, in analogy with the per- 
cutaneous destruction of the coeliac plexus with alco- 
hol sometimes used to treat patients with mtractable 
abdominal pains. 

It is reasonable to assume that sectioning of some, or 
even all of these sympathetic fibers does not inter- 
fere with the normal carbohydrate metabolism at rest, 
even if it has been proposed that adrenergic mech- 
anisms partly control the release of glucagon and in- 
sulin during basal conditions in man.? Thus, in the 
resting state the vascular and metabolic effects of the 
sympathetic nerves can be easily compensated for 
by other control mechanisms such as the adrenal 
catecholamines. However, it seems likely that intact 
sympathetic nerves are necessary during bleeding, 
trauma, exercise and starvation in order to fully adapt 
the organism to the stress situation. It might be specu- 
lated for instance that the severe attacks of hypo- 
glycemia which frequently occur during the postopera- 
tive care of patients with total pancreatectomy partly 
depend on the absence of sympathetic nerves to the 
liver parenchyma. This hypothesis is now being tested 
in our departments. 
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These findings prompt us to recommend careful 


handling of the sympathetic nerves during abdominal 
Operations as part of the atraumatic surgery which all 
of us should perform. 


to 
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PHENAPHEN 
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INSTRUCTIONS 
CRUTCHES” 





“HOW TO USE 











PRACTICAL 
ADVICE 


At A.H. Robins, we 
believe that making it 
easier for the patient to 
follow your instructions is 
just as much our obliga- 
tion as providing you with \ 
useful pharmaceutical | 
products. 

And making it easier— 
for both of you—is the 
whole idea of this, the second 
in a series of Phenaphen 
Patient Pads: convenient, 
preprinted instructions 
ready for you to tear off 
and personalize with any minor 
changes you feel necessary or 
desirable for the patient who 
must use crutches. 

Informative patient aids can 
reduce legal risks for the physician 
as much as 50?6* But even more 
important, when your instructions 
are written, they're more likely to 
be remembered...and followed. 
And that's what good medicine is 
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PHENAPHEN 
CODEINE No.3 


Codeine Phosphate, USP—30 mg 
(Warning: May be habit forming) 
Acetaminophen, USP—325 mg 













“The black and green capsule 
with codeine: 


@ A pharmaceutically elegant capsule 
@ Easier to swallow than a tablet 
e Economical for the patient 


all about. 


To order a supply of these pads, 
write "Phenaphen Crutches Pad" on your Rx blank and mail to: 
Phenaphen Service to Surgery, A.H. Robins Company, 

1407 Sherwood Avenue, Richmond, Va. 23220. 


“Patient Care, 7;4, pp. 119-27. Feb. 15, 1973. 
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Phenaphen" with Codeine No. 2 


Codeine Phosphate, USP — 15 mg 
(Warning: May be habit forming) 
Acetaminophen, USP — 325 mg 
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Phenaphen' with Codeine No. 3 
Codeine Phosphate, USP —30 mg 
(Warning: May be habit forming) 
Acetaminophen, USP — 325 mg 
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Phenaphen with Codeine No. 4 
Codeine Phosphate, USP—60 mg 
(Warning: May be habit forming) 
Acetaminophen, USP —325 mg 





Indications: Phenaphen with Codeine 
No. 2 and Phenaphen with Codeine 
No. 3 are indicated for the relief of mild 
to moderate pain. Phenaphen with Codeine No. 4 
is indicated for the relief of moderate to severe pain 
Contraindications: Hypersensitivity to acetamino- 
phen or codeine. 
Warnings: Drug dependence. Codeine can pro- 
duce drug dependence of the morphine type and 
may be abused. Dependence and tolerance may 
develop upon repeated administration; prescribe 
and administer with same caution appropriate to 
oral narcotics. Subject to the Federal Controlled 
Substances Act 

Usage in ambulatary patients. Caution patients 
that acetaminophen and codeine may impair men- 
tal and/or physical abilities required for perform- 
ance of potentially hazardous tasks such as driving 
a Car Or Operating machinery 

Interaction with other CNS depressants. Patients 
receiving other narcotic analgesics, general anes- 
thetics, phenothiazines, tranquilizers, sedative- 
hypnotics or other CNS depressants (including 
alcohol) may exhibit additive CNS depression: 
when used together reduce dose of one or both 

Usage in Pregnancy. Safe use is not established 
Should not be used in pregnant patients unless 
potential benefits outweigh possible hazards 
Precautions: Head injury and increased intra- 
cranial pressure. Respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 






presence of head injury, other intracranial lesions 
or a pre-existing increase in intracranial pressure 
Narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 


injuries 

Acute abdominal condition. Acetamine jiphen and 
codeine or other narcotics may obscure the diag- 
nosis or clinical course of acute abdominal 
conditions 

Special risk patients. Administer with caution to 
elderly or debilitated patients and those with severe 
impairment of hepatic or renal function hypo- 
thyroidism, Addison's disease and prostatic hyper 
trophy or urethral stricture 
Adverse Reactions: Most frequent are lighthead 
edness, dizziness, sedation, nausea, and vomiting; 
more prominent in ambulatory than in nonam 
bulatory patients; some may be alleviated if patient 
lies down; other: euphoria, dysphoria, constipation 
and pruritus 
Drug Interactions: CNS depressant effect may be 
additive with that of other CNS depressants. See 
Warnings 

For symptoms and treatment of overdosage and 
full prescribing information, see product literature 

AHTROBINS 
A. H. Robins Company, Richmond, Va. 23220 


Member ot Certified Medica Hepresentatives Institute 



















Cm Five years | 
of clinical experience 
for the serious 


anaerobic infection 
you treat today 


Extensive research and clinical experience have 
established that anaerobic bacteria, once thought ~ 
innocuous, are often the cause of serious infections. 
During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections—primarily intra-abdominal 
sepsis and female pelvic infection—used concomitantly 
with appropriate surgical procedures. 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


in Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 










Cumulative Percentage at 


Number of 
Various Concentrations (ug/ml) 


Strains 
Tested 





Mayo to 1972 195 96 100 100 
1974-76 92 93 100 100 

Wadsworth to 1972 123 89 96 100 
1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98t 

1978 37 100 100 100 


*Published data or data on file with The Upjohn Company. The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers recelv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean j 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin" HCI (clindamycin HCI capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

. As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
patients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
sitivity reaction occurs, the drug should be discontinued. 


© 1979 THE UPJOHN COMPANY 


patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
Colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
Colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil®) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 
































Each ml contains: 
clindamycin phosphate 
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MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in Conjunction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea. vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
Imized or avoided by giving deep intramuscular. 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B-6-S 


In serious anaerobic infections... 


COUNTING o avran arna eraren 150 mg 

clindamycin 
DENA ACON arere PLLA ENA 5 mg 
disodium edetate .................L.LL. 0.5 mg 
Walter TOP IIGOTON eise uessstosex E E AXÉXÓ Gi qs 


When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
Streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 


J-6816-9 
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. NorrHodekins 
Lymphomas 


are among the malignancies that have responded to Adriamycin 


Among the other disseminated neoplastic conditions 
that have responded to Adriamycin are Hodgkin's 
disease, breast carcinoma, acute lymphoblastic leukemia, 
acute myeloblastic leukemia, Wilms’ tumor, bone and 
soft tissue sarcomas, neuroblastoma, ovarian 
carcinoma, transitional cell bladder carcinoma, thyroid 
carcinoma, and bronchogenic lung carcinoma in 
which the small cell histologic type is the most responsive 
compared to other cell types. Adriamycin should 
be administered only under the direction of specialists 
qualified in the administration of such drugs. 

Severe local tissue necrosis will occur if there is 
extravasation during administration. 

Severe irreversible myocardia! toxicity with delayed 
congestive failure often unresponsive to any cardiac 
supportive therapy may be encountered as total dosage 
approaches 550 mg/m’. This toxicity may occur at 
lower cumulative doses in patients with prior mediastinal 
irradiation or on concurrent cyclosphosphamide therapy. 

The incidence of bone marrow depression is high. 
Hematopoietic toxicity may limit dosage. 

In patients with impaired hepatic function, dosage 
should be reduced. 

For information on the use of Adriamycin, call collect: 
(614) 889-1300. 


(Photomicrographs courtesy of Dr. J.E. Ultmann and Dr. R.S. Stein) 


Adnamvan 
(doxorubicin~ hydrochloride) 
for Injection 


FOR INTRAVENOUS USE ONLY 
10 mg and 50 mg vials 





For complete prescribing information, please see the following page. 


To receive a free copy of the review, Non-Hodgkin's Lymphomas: 

A Brief Introduction to Their Evaluation and Management, 

fifl out and mail this coupon to: í 
M M 

Adria Laboratories, Inc. Adria 

P.O. Box 16529, Columbus, Ohio 43216 











Att: P. McCarthy LABORATORIES INC. 
Street Address 
City State Zip 
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“histiocytic lymphoma” remains 


Nodular lymphoma — poorly differen- 
tiated lymphocytic. The cells are 
lymphocytes with marked nuclear 
variations. Nuclei are round to oval, ES 
and show indentation and angulation. Æ 
















Diffuse lymphoma — histiocytic. E 
Larger cells than in poorly differen- *: 
tiated type. Nuclei vary in size. e 
Prominent, large nucleoli are >: 
present in some cells. 

Although the cells are probably 
transformed lymphocytes, 


the standard terminology. 


Adria Laboratories Inc. 


ADRIAMYCIN ™ (doxorubicin hydrochloride) for Injection 
FOR INTRAVENOUS USE ONLY 


WARNINGS 
1. Severe local tissue necrosis will occur if there is extravasation during administration. 
Adriamycin must not be given by the intramuscular or subcutaneous route. 


2. Serious irreversible myocardial toxicity with delayed congestive failure often unrespon- 
Sive to any cardiac supportive therapy may be encountered as total dosage approaches 
550 mg/m’. This toxicity may occur at lower cumulative doses in patients with prior 
mediastinal irradiation or on concurrent cyclophosphamide therapy. 


3. Dosage should be reduced in patients with impaired hepatic function. 


4. Severe myelosuppression may occur. 


5. Adriamycin should be administered only under the supervision of a physician who is 
experienced in the use of cancer chemotherapeutic agents. 


DESCRIPTION 
Doxorubicin is a cytotoxic anthracycline antibiotic isolated from cultures of Swepromyces peucetus 
var. caesius. It is supplied in the hydrochloride form as a freeze-dried powder containing lactose. 


CLINICAL PHARMACOLOGY 

Though not completely elucidated, the mechanism of action of doxorubicin is related to its ability 
to bind to DNA and inhibit nucleic acid synthesis. Cell culture studies have demonstrated rapid cell 
penetration and perinucleolar chromatin binding, rapid inhibition of mitotic activity and nucleic acid 
synthesis, mutagenesis and chromosomal aberrations. Animal studies have shown activity in a 
spectrum of experimental tumors, immunosuppression, carcinogenic properties in rodents, induction 
of a variety of toxic effects, including delayed and progressive cardiac toxicity in rabbits, myelosup- 
pression in all species and atrophy to testes in rats and dogs. 

Pharmacokinetic studies show the intravenous administration of normal or radiolabeled Adria- 
mycin (doxorubicin hydrochloride) for Injection is followed by rapid plasma clearance and significant 
tissue binding. Urinary excretion, as determined by fluorimetric methods, accounts for approxi- 
mately 4-5% of the administered dose in five days. Biliary excretion represents the major excretion 
route, 40-50% of the administered dose being recovered in the bile or the feces in seven days. 
Impairment of liver function results in slower excretion, and, consequently, increased retention and 
accumulation in plasma and tissues. Adriamycin does not cross the blood brain barrier. 


INDICATIONS 

Adriamycin has been used successfully to produce regression in disseminated neoplastic condi- 
tions-such as acute lymphoblastic leukemia, acute myeloblastic leukemia, Wilms’ tumor, neuroblas- 
toma, soft tissue and bone sarcomas, breast carcinoma, ovarian carcinoma, transitional cell bladder 
carcinoma, thyroid carcinoma, lymphomas of both Hodgkin and non-Hodgkin types and bronchogenic 
Carcinoma in which the small cell histologic type is the most responsive compared to other cell 
types. A number of other solid tumors have also shown some responsiveness but in numbers too 
limited to justify specific recommendation. Studies to date have shown malignant melanoma, kidney 
carcinoma, large bowel carcinoma, brain tumors and metastases to the Central Nervous System not 
to be significantly responsive to Adriamycin therapy. 


CONTRAINDICATIONS 

Adriamycin therapy should not be started in patients who have marked myelosuppression induced 
by previous treatment with other antitumor agents or by radiotherapy. Conclusive data are not 
available on pre-existing heart disease as a co-factor of increased risk of Adriamycin induced 
cardiac toxicity. Preliminary data suggest that in such cases cardiac toxicity may occur at doses 
lower than the recommended cumulative limit. It is therefore not recommended to start Adriamycin 
in such cases. Adriamycin treatment is contraindicated in patients who received previous treatment 
with complete cumulative doses of Adriamycin and daunorubicin. 


WARNINGS 

Special attention must be given to the cardiac toxicity exhibited by Adriamycin. Although 
uncommon, acute left ventricular failure has occurred, particularly in patients who have received 
total dosage of the drug exceeding the currently recommended limit of 550 mg/m*. This limit 
appears to be lower (400 mg/m?) in patients who received radiotherapy to the mediastinal area or 
concomitant therapy with other potentially cardiotoxic agents such as cyclophosphamide. The total 
dose of Adriamycin administered to the individual patient should also take into account a previous or 
concomitant therapy with related compounds such as daunorubicin. Congestive heart failure and/or 
cardiomyopathy may be encountered several weeks after discontinuation of Adriamycin therapy. 

Cardiac failure is often not favorably affected by presently known medical or physical therapy for 
cardiac support. Early clinical diagnosis of drug induced heart failure appears to be essential for 
successful treatment with digitalis, diuretics, low salt diet and bed rest. Severe cardiac toxicity may 
occur precipitously without antecedent EKG changes. Baseline EKG and periodic follow-up EKG 
during, and immediately after, active drug therapy is an advisable precaution. Transient EKG 
changes. such as T-wave flattening, S-T depression, and arrhythmias are presently not considered 
indications for suspension of Adriamycin therapy. A persistent reduction in the voltage of the QRS 
wave is presently considered more specifically predictive for cardiac toxicity. If this occurs, the 
benefit of continued therapy must be carefully evaluated against the risk of producing irreversible 
cardiac damage. 

There is a high incidence of bone marrow depression, primarily of leukocytes, requiring careful 
hematologic monitoring. With the recommended dosage schedule, leukopenia is. usually transient, 
reaching its nadir at 10-14 days after treatment with recovery usually occurring by the 21st day. 
White-blood cell counts as low as 1000/mm are to be expected during treatment with appropriate 
doses of Adriamycin. Red blood cell and platelet levels should also be monitored since they may also 
be depressed. Hematologic toxicity may require dose reduction or suspension or delay of Adriamycin 
therapy. Persistent severe myelosuppression may result in superinfection or hemorrhage. 

Adriamycin may potentiate the toxicity of other anticancer therapies. Exacerbation of cyclophos- 
phamide induced hemorrhagic cystitis and enhancement of the hepatotoxicity of 6-mercaptopurine 
have been reported. Radiation induced toxicity to the myocardium, mucosae. skin and liver have 
been reported to be increased by the administration of Adriamycin. 

Toxicity to recommended doses of Adriamycin is enhanced by hepatic impairment; therefore, prior 
to the individual dosing, evaluation of hepatic function is recommended using conventional clinical 
laboratory tests such as SGOT, SGPT, alkaline phosphatase, bilirubin, and BSP. (See Dosage and 
Administration.) 

On intravenous administration of Adriamycin, a stinging or burning sensation signifies a small 
degree of extravasation and even if blood return from aspiration of the infusion needle is good, the 
injection or infusion should be immediately terminated and restarted in another vein. 


Adriamycin and related compounds have also been shown to have mutagenic and carcinogenic 
properties when tested in experimental models. 
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Usage in Pregnancy—Safe use of Adriamycin in pregnancy has not been established. Adriamycin 
is embryotoxic and teratogenic in rats and embryotoxic and abortifacient in rabbits. Therefore, the 
benefits to the pregnant patient should be carefully weighed against the potential toxicity to fetus 
and embryo. The possible adverse effects on fertility in males and females in humans or experimen- 
tal animals have not been adequately evaluated 





PRECAUTIONS 

Initial treatment with Adriamycin requires close observation of the patient and extensive labora- 
tory monitoring. It is recommended, therefore, that patients be hospitalized at least during the first 
phase of the treatment. 

Like other cytotoxic drugs, Adriamycin may induce hyperuricemia secondary to rapid lysis of 
neoplastic cells. The clinician should monitor the patient's blood uric acid level and be prepared to 
use such supportive and pharmacologic measures as might be necessary to control this problem. 

Adriamycin imparts a red coloration to the urine for 1-2 days after administration and patients 
should be advised to expect this during active therapy 

Adriamycin is not an anti-microbial agent. 


ADVERSE REACTIONS 

Dose limiting toxicities of therapy are myelosuppression and cardiotoxicity (see Warnings). Other 
reactions reported are: 

Cutaneous—Reversible complete alopecia occurs in most cases. Hyperpigmentation of nailbeds 
and dermal creases, primarily in children, have been reported in a few cases. Recall of skin reaction 
due to prior radiotherapy has occurred with Adriamycin administration 

Gastrointestinal—Acute nausea and vomiting occurs frequently and may be severe. This may be 
alleviated by antiemetic therapy. Mucositis (stomatitis and esophagitis) may occur 5-10 days after 
administration. The effect may be severe leading to ulceration and represent a site of origin for 
severe infections. The dose regimen consisting of administration of Adriamycin on three successive 
days results in the greater incidence and severity of mucositis. Anorexia and diarrhea have been 
occasionally reported. 

Vascular—Phlebosclerosis has been reported especially when small veins are used or a single 
vein is used for repeated administration. Facial flushing may occur if the injection is given too 
rapidly. 

Local — Severe cellulitis, vesication and tissue necrosis will occur if Adriamycin is extravasated 
during administration. Erythematous streaking along the vein proximal to the site of the injection has 
been reported. 

Hypersensitivity — Fever, chills and urticaria have been reported occasionally. Anaphylaxis may 
occur. A case of apparent cross sensitivity to lincomycin has been reported. 

Other — Conjunctivitis and lacrimation occur rarely. 





DOSAGE AND ADMINISTRATION 

Care in the administration of Adriamycin will reduce the chance of perivenous infiltration. It may 
also decrease the chance of local reactions such as urticaria and erythematous streaking. 

The recommended dosage schedule is 60-75 mg/m? as a single intravenous injection adminis- 
tered at 21-day intervals. The lower dose should be given to patients with inadequate marrow 
reserves due to old age, or prior therapy, or neoplastic marrow infiltration. An alternative dose 
schedule is 30 mg/m? on each of three successive days repeated every 4 weeks. Adriamycin dosage 
must be reduced if hepatic function is impaired according to the following table 

BSP 


Serum Bilirubin 
Levels Retention 
1.2-3.0 mg?o 9-159; 
-3 mg% : 15% 


Preparation of Solution: Adriamycin 10 mg vials and 50 mg vials should be reconstituted with 5 ml 
and 25 ml, respectively, of Sodium Chloride Injection U.S.P. to give a final concentration of 2 mg/ml 
of doxorubicin hydrochloride. An appropriate volume of air should be withdrawn from the vial during 
reconstitution to avoid excessive pressure build-up. 

Skin reactions associated with Adriamycin have been reported. Caution in the handling and 
preparation of the powder and solution must be exercised and the use of gloves is recommended. If 
Adriamycin powder or solution contacts the skin or mucosae. immediately wash thoroughly with 
soap and water. 

After adding the diluent, the vial should be shaken and the contents allowed to dissolve. The 
reconstituted solution is stable for 24 hours at room temperature and 48 hours under refrigeration 
(4-10°C). It should be protected from exposure to sunlight and any unused solution should be 
discarded. 

It is recommended that Adriamycin be slowly administered into the tubing of a freely running 
intravenous infusion of Sodium Chloride Injection U.S.P. or 5% Dextrose Injection U.S.P. The tubing 
should be attached to a Butterfly needle inserted preferably into a large vein. The rate of adminis- 
tration is dependent on the size of the vein and the dosage. However, the dose should be adminis- 
tered in not less than 3 to 5 minutes. Local erythematous streaking along the vein as well as facial 
flushing may be indicative of too rapid an administration. A burning or stinging sensation may be 
indicative of perivenous infiltration and the infusion should be immediately terminated and restarted 
in another vein. 

Adriamycin should not be mixed with heparin since it has been reported that these drugs are 
incompatible to the extent that a precipitate may form. Until specific compatibility data are availa- 
ble, it is not recommended that Adriamycin be mixed with other drugs. 

Adriamycin has been used in combination with other approved chemotherapeutic agents Though 
evidence is available that at least in some types of neoplastic disease combination chemotherapy is 
superior to single agents, the benefits and risks of such therapy have not yet been fully elucidated. 
















Recommended 
Dose 






'» normal dose 
14 normal dose 





HOW SUPPLIED 

ADRIAMYCIN " (doxorubicin hydrochloride) for Injection is available in two sizes: 

10 mg—Each vial contains 10 mg of doxorubicin HCI and 50 mg of lactose U.S.P. as a sterile 
red-orange lyophilized powder. Packaged and supplied in 10-vial cartons NDC 38242-874-10. 

50 mg—Each vial contains 50 mg of doxorubicin HCI and 250 mg of lactose USP. as a sterile 
red-orange lyophilized powder. Packaged and supplied in a single vial carton 
NDC 38242-875-50. 
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S Í : [n patients with serious bacterial infection, the 
C ecting choice of antibiotic therapy is usually made on the 
an amino coside: basis of the effectiveness-to-risk ratio. This considera- 
* tion is particularly important when an aminoglycoside 
uo STO 9 mU antibiotic is indicated. 
| M D ^ The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows “that tobramycin has significant antibacterial 


activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial +» 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 


bers of the Enterobacteriaceae are comparable, with tract infections 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 
other against selected strains of any species.” including burns 

Nebcin is indicated in the treatment of caused by susceptible strains of the following 


septicemia 

serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 
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microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients). 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequentia! use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter Sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negati ve). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, Or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administered to 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 





Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and aucitory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring ir the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anem a, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renai function)— 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening? 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be recuced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (ncrmal renal function) — 
Up to 4 mg/kg/day may be given in two equa! doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of di uent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 50 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total. 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kgq8h 
(Total, 3 mg/kg/day) 


tApplicable to al! product forms except Nebcin, Pediatric. Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks " (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 mi, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 mi, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, O.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


a he, Eli Lilly Industries, Inc. 


Carolina, Puerto Rico 00630 
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Broken Box Locks. 
One problem youll never 
experience again! 








Youve had vascular clamps break in surgery. Non-traumatic Atraugrip® jaw serrations — 

It'll never happen again. Pilling box locks are patented by Pilling and now widely imitated, 
virtually indestructible — they will not break! control vessels without crushing. You get 

Our Life-Lok® box lock construction protects your complete vessel occlusion with intimal protection. 


patient and assures confidence in your clamps. 


A IN 
A 


We want to send you full specifications on the 
clamps that can enhance your surgical tech- 
nique. Call us direct. We'll send you our 240 
page catalog showing how Pilling clamps can 
do more for you in the operating room than any 
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Non-Pilling Riveted Pin Construction.’ Life-Lok* Construction. 


Failure prone. Box lock can break. No riveted pin. Box lock won't break. other clamps. 
Other clamps may look alike, but none can give Call toll free Ask for Pilling s latest catalog of ‘ 
you the same performance. Two U.S. patents vascular, thoracic, and cardiac instruments. 


protect Pilling clamps against duplication. 800-523-6507 


Pilling has 350 different vascular clamps — more 215-643-2600 in Pennsylvania or write 


than any other company — matching the ana- Mr. William Taylor at the address below. 
tomical considerations for almost every surgical 


approach you use. <> N ARCO PILLING 





For aortic and peripheral vascular occlusion, you A Division of Narco Scientific 
get complete vessel control efficiently and safely. Delaware Drive 
Pilling Life-Lok* construction carries Fort Washington, PA 19034, U. >. A. i 


U.S. Patent numbers 3911766 and 3952749. 


brane! sterile 


cefazolin sodium 


(lyophilized) 


ANUE gets to the Site 





to help eliminate (^ 


e e* 

ections* 
Most infections can be treated with 500 mg. 
or | gram of ‘Ancef’ every 8 hours. 


*‘A ncef’ is indicated in the treatment of the following 
serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic 
streptococci. 

Injectable benzathine penicillin is considered to be the 
drug of choice in treatment and prevention of streptococcal 
infections, including the prophylaxis of rheumatic fever. 
‘Ancef’ is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy of 
‘Ancef’ in the subsequent prevention of rheumatic fever are 
not available at present. 

Urinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 

Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolytic streptococci and other strains of streptococci. 
Biliary tract infections due to Escherichia coli, various strains 
of streptococci, Proteus mirabilis, Klebsiella species, and 
Staphylococcus aureus. 

Bone and joint infections due to Staphylococcus aureus. 
Genital infections (i.e., prostatitis, epididymitis) due to 
Escherichia coli, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 


Septicemia due to Streptococcus pneumoniae (formerly D. 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to ‘Ancef’. 





brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Tniactian: ORO mao KON mao and 1 mram viale 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM, 
SK&F) IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS. 

Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO- 
SPORINS AND PENICILLIN. CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSLY IN PENICILLIN- 
SENSITIVE PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial Cross- 
allergenicity of the penicillins and the cephalospori ins. Patients have 
been reported to have had severe reactions (including anaphylaxis) to 
both drugs. 


Any patient who has demonstrated some form of allergy, particularly 
to drugs, should receive antibiotics cautiously. No exception should be 
made with regard to 'Ancef. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Usage in Infants: Safety for use in prematures and infants under | 
month of age has not been established. 


Precautions: Prolonged use of 'Ancef' may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential. 


When 'Ancef' is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine 
of patients on 'Ancef' has occurred with Clinitest® tablets solution. 
Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred. 
Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia, 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis. 

How Supplied: Ancef® (sterile cefazolin sodium, SK&F)—supplied in 
vials equivalent to 250 mg., 500 mg., or 1 gram of cefazolin; in "Piggy- 
back" Vials for intravenous admixture equivalent to 500 mg. or | gram 
of cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 

10 grams of cefazolin. 
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FERGUSON'S SURGERY 
OF THE AMBULATORY PATIENT 


Edited by Mark W. Wolcott, M.D. 


Here is the fifth edition of a clinically oriented volume 
providing a clear "how to do it" approach covering 
most of the simpler conditions of the skin, bones, 
joints, and bursa in a succinct, easy-to-follow style. 

For this revision the material on fracture and on soft 
tissue is consolidated, making reference to this infor- 
mation much easier. New chapters include 
Cryosurgery, and Shunts and Fistulas for 
Hemodialysis. Ambulatory Gynecology is a new sub- 
ject to this edition, and the chapter on Snake Bite and 


Insect Bites is totally rewritten and enlarged. 

This popular volume has served as a guide to the 

doctor in the subject of "minor surgery” for more than 

thirty years. 

Surgery, Gynecology and Obstetrics said of the previ- 

ous edition: "This book covers the field . . . admirably, 

and it is an invaluable work for every surgeon who 

treats patients in his office." 

554 pages / 408 illustrations / 5th Edition, 1974 
Flexible binding, $27.00 





PERIPHERAL VASCULAR SURGERY 


Edited by Martin Birnstingl, M.D., F.R.C.S. 


This work, a contribution of recognized authorities 
writing from their own surgical experience, is a classic 
blend of basic scientific knowledge and advanced 
surgical techniques. Chapters range from Hyperlipo- 
proteinaemia and Vascular Disease to Micro Vascular 
Surgery. 

Full attention is given to anatomy and physiology, 
etiology, pathology, signs and symptoms, laboratory 
tests and such sophisticated modalities as u/trasound 
flow detectors, angiography, phlebography, differen- 


tial diagnosis, treatment and prognosis. 

The authors provide critical assessment of long-term 
results of arterial reconstruction in various anatomical 
situations, based on their appreciation of current vas- 
cular surgery. 

"... a pleasure to read. It is of particular value to the 
surgeon interested in vascular disease, but it is also an 
excellent review book for all interested in newer trends 
in vascular surgery. "—The Lancet. 

447 pages / 143 illustrations / 1973 / $21.00 


Lippincott 


J. B. LIPPINCOTT COMPANY 


East Washington Square 


Philadelphia, Pa. 19105 
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Expanded Polytetrafluoroethylene Graft Fistula for 


Chronic Hemodialysis 


VIVIAN A. TELLIS, M.D., WILLIAM |. KOHLBERG, M.D., DINESH J. BHAT, M.D., BARRY DRISCOLL, M.D., 


In a retrospective study of 66 PTFE arteriovenous fistulae and 
71 BCH arteriovenous fistulae for dialysis access, PTFE had a 
higher patency rate than BCH at 12 months (62.4 versus 
32.5%). PTFE was easier to work with and easier to handle in 
the face of infection. The lateral upper arm approach to place- 
ment of the PTFE graft is desirable in patients who have had 
multiple previous access procedures because this area is usually 
free from scarring, is distant from neurovascular structures, 
and provides a greater length of graft for needle punctures. 


Y INCREASING THE AVAILABILITY and improving 

the knowledge of chronic maintenance hemo- 
dialysis the numbers of patients with end-stage renal 
disease has increased. This has resulted in a growing 
number of patients in whom circulatory access cannot 
be provided by the standard arteriovenous fistula. 
Serious problems accompanying the use of bovine 
carotid heterografts (BCH)^*5 under these circum- 
stances, combined with favorable reports with the 
use of expanded polytetrafluoroethylene (PTFE)* 
grafts'*-’ prompted our interest in and evaluation of the 
material in providing access for hemodialysis. This 
report compares our experience with PTFE and BCH 
and describes a new technique for construction of a 
prosthetic AVF under difficult circumstances. 


Materials and Methods 


Arteriovenous access was created 487 times from 
February 1973 to October 1977. Of these, 350 were 
primary arteriovenous anastomoses; 137 prosthetic 
grafts were utilized when hemodialysis access could 
not be provided by a primary arteriovenous fistula. 
From February 1973 to August 1976, 71 BCH graft 
arteriovenous fistulae were created for hemodialysis 
access in 42 patients. Forty-one were forearm grafts 
from radial artery to antecubital or basilic vein; 30 were 
in the thigh from femoral artery to saphenous vein. 





Supported by grants from the James Hilton Manning and Emma 
Austin Manning Foundation. 

Submitted for publication: April 17, 1978. 

* W. L. Gore Associates, Newark, Delaware. 


FRANK J. VEITH, M.D. 


From the Montefiore Hospital and Medical Center and 
Albert Einstein College of Medicine, New York, New York 


From July 1976 to October 1977, 66 PTFE graft arterio- 
venous fistulae were created in 52 patients. Of these, 
65 grafts were in the upper limb and one femoral saphe- 
nous fistula was created. The two groups were com- 
parable regarding age distribution, sex and the presence 
or absence of diabetes. 


Surgical Technique 


In 24 patients, the radial to basilic PTFE graft 
fistula by a lateral approach was performed as follows 
(Fig. 1). Under axillary block or local analgesia, a 
longitudinal incision was made overlying the ulnar 
border of the brachioradialis, distal to the antecubital 
crease. The radial artery was identified near its origin 
and mobilized out of its deep position. A longitudinal 
incision was made in the upper arm over the brachial 
artery pulse in the bicipital groove. The basilic vein 
was identified and mobilized for a distance of 3—4 cm. 
A size 22 French red rubber catheter was placed on 
the arm between the incisions so as to describe a gentle 
curve extending across the lateral extremity of the ante- 
cubital crease. This was then marked on the skin. A 
subcutaneous tunnel was created under this line by 
means of gentle blunt dissection with a large curved 
clamp; this usually necessitated one additional incision 
at approximately the midpoint of the tunnel. The 
catheter was then introduced into this tunnel, thus con- 
firming the adequacy of its size and the absence of any 
acute angulation even in flexion of the elbow. The end 
of a6 mm PTFE graft of appropriate length was tran- 
sected obliquely. The previously mobilized vein was 
placed on traction with silastic tapest so as to provide 
atraumatic occlusion, and a 1 cm longitudinal venot- 
omy created. The vein was irrigated with heparinized 
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Fic. 1. Lateral approach to placement of a PTFE graft arteriovenous 
fistula (schematic representation). 


saline to confirm its patency and an end-to-side graft- 
to-vein anastomosis was created with 6-0 poly- 
propylene. A bulldog clamp was placed on the graft 
immediately beyond the anastomosis, the traction re- 
leased, and compression applied for a few minutes to 
ensure hemostasis. After evacuation of air, the free end 
of the graft was irrigated with heparinized saline, while 
the clamp was temporarily released to confirm ade- 
quacy of the anastomosis and the outflow. The anasto- 
mosis was allowed to retract into the wound to assume 
its permanent position. The free end of the graft was 
then attached to the catheter and led through the tunnel 
into the lower incision, avoiding traction on the anasto- 
mosis or torsion of the graft; it was transsected where 


t Prolene™, Ethicon, Inc., Summerville, New Jersey. 
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it overlies the radial artery in its natural position with 
the elbow extended. The radial artery was then placed 
under traction with silastic tapes and a longitudinal 
arteriotomy of approximately 7-8 mm performed. The 
patency of the artery was confirmed by means of 
heparinized saline irrigation, and the passage of gradu- 
ated vascular dilators. The momentary release of silas- 
tic tape traction confirmed adequacy of blood flow and 
an end-to-side graft-to-artery anastomosis was per- 
formed with continuous sutures of 6-0 polypropylene. 
Before completion, the graft was filled with saline, the 
bulldog clamp was removed from the venous end of the 
graft, and the suture tied, after which traction was 
released from the artery. In most instances the graft 
promptly developed pulsatile flow with a palpable 
thrill. The wound was irrigated and closed. The remain- 
ing 42 PTFE graft fistulas were created by methods 
similar to those which have been described previ- 
ously.?:* 

In all patients, graft puncture was avoided for at least 
one week and hemostasis after dialysis was achieved by 
digital compression. Circumferential tape and dress- 
ings were avoided. 


Results 
Patency 


Cumulative patency at 12 months was 62.4% for all 
PTFE grafts, 32.5% for all BCH grafts and was 23.1% 
for all upper arm BCH grafts (Fig. 2). The difference in 
patency between all PTFE grafts and all BCH grafts 
was statistically significant (p < 0.005). 

For each type of graft, there were no significant dif- 
ferences in patency between diabetics and nondiabet- 
ics or between the various surgical approaches used. 


Occlusion 


The most common complication was graft occlusion. 
Occlusion occurred as a result of: (1) inadequate ar- 
terial inflow due to atherosclerotic disease, small ar- 
teries, or hypotension; (2) venous outflow obstruction 
due to neointimal proliferation at the venous end of the 
graft; and (3) external mechanical pressure on the graft 
as a result of bleeding into the subcutaneous tunnel, 
a tourniquet or pressure bandage, or pressure on the 
fistula arm during sleep. 

There were 52 episodes of occlusion in BCH grafts. 
In 21 instances (40.4%) thrombectomy with or without 
revision was attempted. Of the 52 occlusions, 17 were 
successfully revised. In the PTFE grafts there were 46 
episodes of occlusion. In 29 instances, (63%) thrombec- 
tomy with or without revision was attempted. Four- 
teen of the 46 occlusions were successfully revised. 
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Some grafts in both groups had multiple occlusions and 
thrombectomies. 

In many instances, BCH and PTFE grants had been 
anastomosed to small, diseased, or otherwise ques- 
tionable arteries. Such grafts were not re-explored 
when they occluded. In others, the grafts functioned 
and obviated more complex and less desirable 
procedures. 


Infection 


Twelve functioning grafts (six BCH and six PTFE) 
presented with evidence of local infection ranging from 
erythema to abscess formation with frank purulent 
drainage. Infections occurred after operation or re- 
operation in three cases and from sites of venipuncture 
for dialysis in nine cases. 

All infected BCH grafts were removed to avoid the 
danger of severe bleeding. Two functioning PTFE 
grafts, which presented as perigraft abscesses that were 
not near a suture line, were successfully treated with 
incision and drainage and antibiotics, and the wounds 
over the exposed grafts healed within 14-21 days. 
Four other PTFE grafts were removed because the 
infection involved the entire tunnel and the sites of ar- 
terial and venous anastomoses. 

In patients with BCH and PTFE grafts, there were 
several other instances of fever and positive blood cul- 
tures without localizing signs. These were presumed 
to be graft infections, and they were successfully 
treated with long-term antibiotics. 


Bleeding and Aneurysm Formation 


As time passes, functioning BCH grafts can develop 
a serjes of thin-walled aneurysms (Fig. 3). In five BCH 
grafts, this led to serious bleeding either after dialysis 
or from spontaneous rupture. One patient exsangui- 
nated at home. No aneurysm or serious bleeding has 
been noted in the PTFE grafts. 


Other Complications 


Hematomas in the tunnel resulted in occlusion of 
two PTFE and two BCH grafts. This was associated 
with anticoagulation or with premature use of the grafts 
for dialysis. Steal phenomena leading to peripheral 
ischemia, manifested by pain, coldness and numbness 
in the extremity, were noted in two PTFE and two 
BCH grafts; these were in patients with severe distal 
arterial disease who had brachial artery grafts. One 
PTFE graft was surgically narrowed by a ligature but 
subsequently thrombosed. Thrombectomy was suc- 
cessfully performed through an incision in the graft, 
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Fic. 2. Graphic representation of comparative patency of BCH and 
PTFE graft fistulas. The difference at 12 months is statistically 
significant (p < 0.005). 


which was closed so as to narrow the graft; this suc- 
cessfully abolished the symptoms. The three other pa- 
tients improved spontaneously. 

A variable degree of edema of the extremities was 
noted, depending mainly on the extent of previous 
operations or venous occlusive disease. This usually 
subsided over a period of time with elevation of the 
extremity. 


Discussion 


The primary arteriovenous fistula has rightly become 
the preferred method of access to the circulation for 
chronic hemodialysis. At our institution, it was at- 
tempted on 350 occasions, when there was a possibility 
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Fic. 3. Photograph of an arm with BCH 18 months after operation. 
Two aneurysms are clearly seen. 
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of success. The requirements were the presence of an 
adequate artery and superficial vein that could be 
anastomosed without tension and without jeopardizing 
circulation to the extremity. In addition the resultant 
arterialized vein had to be easily accessible to re- 
peated venepuncture and yield adequate blood flows. 

These criteria cannot always be met. Arteriosclero- 
sis or diabetes can occlude peripheral arteries. Pro- 
longed hospitalization or drug addiction can exhaust 
superficial veins, and the use of multiple external 
shunts can destroy vessels. It is frequently possible to 
perform a more proximal fistula, such as an antecubital 
fistula, under these circumstances.* However, in obese 
patients, the resultant veins may be so deep that mul- 
tiple painful attempts are required for dialysis vene- 
puncture, and massive hematomas may result. 

The use of BCH grafts seemed at first a satisfactory 
means to bridge the gap between an adequate artery and 
vein and to provide a suitable structure for repeated 
needle insertion. But several problems have become 
apparent with the use of the material. Deterioration of 
graft substance, often with destruction of large areas of 
the wall in association with venepuncture sites, often 
results in aneurysmal dilatation of the entire graft or 
multiple thin-walled aneurysms throughout its length. 
These may cause serious hemorrhage or infection. In- 
tense inflammatory reaction renders removal of the 
infected graft exceedingly difficult. Infected BCH 
grafts, whether functioning or not, usually presented as 
a series of abscesses throughout the length of the graft. 
They frequently had to be removed piecemeal by mul- 
tiple incisions or wide excision. Even in the absence of 
infection, reoperation is usually difficult. The graft it- 
self is exceedingly friable, rendering suture lines weak. 
Exposure and mobilization of the graft is both difficult 
and hazardous. Frequently, a markedly thickened 
pseudointima within the graft reduces the lumen 
significantly. Venous intimal buildup at the site of the 
anastomosis 1s also common. 

PTFE grafts appear to have certain advantages over 
BCH grafts. Although grafts are vulnerable to occlu- 
sion in the face of poor arterial inflow or inadequate 
venous outflow, there are important differences when 
grafts must be subjected to reoperation. PTFE is easily 
exposed and dissected free from surrounding tissue. It 
can be sutured securely. A thrombus is easily extracted 
from the lumen of the graft, which usually has a thin 
intimal lining. Build-up of pseudointima however, can 
still sometimes be noted throughout the lumen of the 
graft or at the venous anastomosis. The latter problem 
can be corrected by a jump graft to a more proximal 
vein. 

Both types of grafts are foreign material, and as such 
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are more susceptible to infection than primary arterio- 
venous fistulas. However their reaction to possible in- 
fection differs. An infection around a functioning 
PTFE graft, away from a suture line, can be managed 
by adequate and wide incision and drainage. Although 
the graft material is exposed, secondary healing can 
result, and the fistula can be salvaged for future use. 
In contrast, failure to remove an obviously infected 
functioning BCH invariably leads to bleeding and/or 
loss of the access, irrespective of any other measures 
employed. An additional advantage of PTFE grafts is 
that when nonfunctioning, they often present as a drain- 
ing sinus through which the graft can be grasped and 
removed by simple traction since the artery and vein 
are thrombosed. 

In our experience, the patency rate of PTFE grafts is 
significantly better (p — 0.005) than BCH grafts at one 
year, by which time most bovine grafts were lost due to 
thrombosis or aneurysmal dilatation. However, 
patency may depend on a number of variables other 
than graft material. These include the patient's blood 
pressure, the status of peripheral vessels, the anatomi- 
cal location of the graft and the skill and care employed 
in the use of the fistula. While attempts at thrombec- 
tomy or fistula revision were equally successful with 
both types of grafts, the ease and safety of reoperation 
on PTFE grafts encouraged a more aggressive ap- 
proach. This may partially explain the improved pa- 
tency in the latter group. 

When a prosthetic graft is required, our policy is to 
place a straight graft from the distal radial artery to a 
medial vein at or above the elbow joint when possible. 
Most methods of access for dialysis also use the fore- 
arm or the medial aspect of the arm. Thus, in a patient 
who has had multiple previous attempts at access, we 
have found our lateral approach for the creation of 
PTFE graft fistulas to be very useful, since the area is 
usually free of previous operative scars. The proximal 
radial artery is almost always usable, even if the distal 
radial artery is not patent or inadequate. On occasion, 
an unsuspected large superficial vein is encountered 
during exposure ofthe artery, and a proximal fistula can 
be performed, avoiding a graft. Even when a graft is 
unavoidable, the use of the proximal radial artery, 
rather than the brachial artery, reduces the chance of 
ischemia to the extremity, since normal ulnar artery 
flow is maintained. The position of the graft is such 
that it overlies no major neurovascular structures 
which could be subject to needle injury by an inex- 
perienced technician or patient in training. Further- 
more, the lateral routing of the graft across the upper 
arm provides much greater length for needle insertion. 
However, the circuitous route demands that great 
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care be taken so that the graft is not angulated or twisted 
during its placement. Finally, its insertion into a large 
proximal vein of the arm insures adequate outflow. 
The ability of PTFE to resist kinking and to re- 
main patent, although placed across joints, facilitates 
this approach. 

Thus, we conclude that in those circumstances 
where a primary arteriovenous fistula cannot provide 
access for hemodialysis, PTFE grafts have a better 
patency rate, and are superior in handling characteris- 
tics, safety, and ease of reoperation when compared to 
bovine grafts. We further conclude that the lateral ap- 
proach to graft placement is very useful in difficult cir- 
cumstances. 
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Relationship of Obesity to Bile Lithogenicity in Man 


JAMES A. MADURA, M.D., RALPH C. LOOMIS, M.D., ROBERT A. HARRIS, PH.D., JAY GROSFELD, M.D., 


RONALD K. TOMPKINS, M.D. 


Gallbladder bile was aspirated and analyzed for content of bile 
salts, cholesterol, and phospholipids in 97 patients undergoing 
jejunoileal bypass. Lithogenic indices (LI) (mole % cholesterol 
in sample/mole % cholesterol at saturation) were correlated 
with age, sex, lipid levels and hepatic fatty metamorphosis. The 
overall incidence of gallstones in the group was 43%(N = 121). 
Cholelithogenesis was unrelated to age, serum lipid concentra- 
tions, Ll, or hepatic morphology. A significant relationship was 
noted between cholelithogenesis and female sex (p < .03). 
The incidence of gallstones was greater in patients weighing 
more than 270% of ideal body weight and the LI greater in those 
weighing more than 230%. The mean Ll of bile was greater than 
1.0 (supersaturated) in all patients except nongallstone forming 
diabetics. The lithogenic index in diabetics without gallstones 
was 0.88 + 0.11, while in nondiabetics without gallstones, the 
LI was 1.49 + 0.10 (p < 0.001). These observations indicate 
that grossly obese patients have an increased incidence of 
cholelithiasis, probably related to supersaturation of bile with 
cholesterol. In addition, female patients are especially at risk, 
while other parameters had little or no detectable influence on 
cholelithogenesis in this group of patients. 


66 AT, FORTY, FERTILE, flatulent, and female.” 

F Medical students learn this basic mnemonic 
enumerating the risk factors involved in cholelithia- 
sis. Studies over the past decade have confirmed the 
positive correlation between obesity, lithogenic bile, 
and cholelithiasis.” Obesity as a major contributing 
factor in cholelithogenesis had been incriminated in 
studies of both American Indians and young white 
women.®*” However, few reports have examined in 
large numbers of obese patients the interrelationships 
of other modifying parameters. 

A group of 121 obese patients undergoing small 
bowel bypass presented the unique opportunity to 
study one factor, i.e. obesity, in its extreme, and to 
assess other parameters and their relative influences on 
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a) lithogenicity of bile, and b) actual presence of 
cholesterol gallstones. 

The present work was undertaken to determine the 
relative importance of factors such as sex, age, pres- 
ence of diabetes, serum cholesterol and triglyceride 
levels, and hepatic fatty infiltration on cholelithogene- 
sis in grossly obese patients. 


Methods 


Patients were selected by previously published 
criteria: a) greater than two times ideal body weight? 
for duration of at least five years, and b) a demon- 
strated poor response to medical dietary manage- 
ment.'® An inhospital evaluation of cardiopulmonary, 
renal, hepatic, endocrine, and gastrointestinal function 
was done in all patients. Serum lipid studies were rou- 
tinely obtained as well as determination of chemical 
diabetes, which was suspected to be present when fast- 
ing glucose levels were greater than 120 mgs.%, and 
confirmed by five hour glucose tolerance testing. 

The surgical procedure was uniformly a 12-6" 
jejunoileal bypass as described by Scott.'? At the time 
of surgery, those patients who had gallbladders under- 
went needle aspiration of the gallbladder for bile which 
was then cultured both aerobically and anaerobically. 
An aliquot was immediately frozen at —20° for later 
analysis. Diseased gallbladders were removed fol- 
lowing bile aspiration and culture, while normal ap- 
pearing gallbladders were left intact. All livers were 
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TABLE 1. Effects of Hepatic Fatty Infiltration on Lithogenicity 
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Pathologic 
Description Normal Slight Moderate Marked 
Hepatic Score (1.0) (2.0) (3.0) (4.0) 
Normal bile l 4 9 4 
Borderline bile 0 10 5 4 
Lithogenic bile 4 14 23 15 
Gallstones 0 17 21 11 
No gallstones 5 18 25 19 
%, Ideal Body Wt 
1813 2230 3 12 17 8 
230< <267 2 11 15 9 
2675 z425 0 12 16 13 


Mean of Hepatic Score 
+ S.E.M. 


Severe 
(5.0) 


0 2.889 + 0.196 
2.800 + 0.213 
| 2.912 + 0.123 


l 2.922 + 0.116 
2.928 + 0.117 


2.905 + 0.145 
2.948 + 0.156 
3.000 + 0.123 


p = n.s.* 


aan) p = n.s.* 


O N — 


* Chi-square test. Liver biopsies at the initial surgery were graded according to degree of fatty metamorphosis as follows: Normal: 
essentially no fat. Slight: less than 25% fat. Moderate: 25-50% fat. Marked: greater than 50% fat. Severe: component of portal fibrosis. 


biopsied by either wedge resection or by needle biopsy. 
Fatty metamorphosis was estimated from hematoxylin 
and eosin stains on fixed specimens, as well as oil red 
O stains of frozen hepatic tissue. Liver biopsy speci- 
mens were assessed as to the degree of fatty meta- 
morphosis using the following criteria suggested by 
Buchwald^ and Salmon:'* Normal: essentially no fat; 
Slight: less than 25% fat; Moderate: 25-50% fat; 
Marked: greater than 50% fat; Severe; component of 
portal fibrosis (Table 1). 

Prior to analysis, bile samples were heated to 37? and 
agitated for one min. to disperse the insoluble frac- 
tion. Total bile salts were analyzed using the 3-alpha- 
hydroxysteroid dehydrogenase method as described by 
Koss.? 

Biliary phospholipids were estimated by extraction 
with chloroform-methanol, followed by evaporation 
and digestion with sulfuric acid and hydrogen peroxide. 
Phosphorus was subsequently estimated by reduction 
with para-aminonaphthol-sulfonic acid." 

Bile lipids were saponified prior to analysis with al- 
coholic potassium hydroxide. Cholesterol was ex- 
tracted into petroleum ether and then estimated by the 
Leibermann-Burchard reaction as described by Abell 
et al.! 

The biliary composition of each sample was then 
plotted on the triangular coordinates as described by 
Admirand and Small.'* From this graph, lithogenic 
indices were calculated with the Thomas-Hofmann 
equations.?? According to this method, bile unsaturated 
with cholesterol has an index less than 1.0 and a satu- 
rated, or super saturated bile, an index of 1.0 or greater. 
Calculations were carried out on an Olivetti P 652 cal- 
culator, with statistical analysis performed on a CDC 
6600 computer. Grouped data were analyzed using the 
student t-test or Chi-square method as deemed ap- 
propriate. 


Results 


One hundred twenty-one morbidly obese patients 
were evaluated and operated upon. Of these, 24 had 
previous cholecystectomy, and thus no bile samples 
were obtained for analysis. In the remaining 97 patients 
with gallbladders, 28 had gallstones, giving a total of 
43% of all patients in this series with gallstones. There 
were 30 males and 91 females in this group of obese pa- 
tients; their average age was 33 + ] years (mean 
+ S.E.M.). In the males, the average weight was 
181 kg + 5 kg or an average of 257% of ideal body 
weight. For the females, the average weight was 145 kg 
+ 3kgrepresenting 254% of ideal body weight. Ninety- 
two per cent of the patients were Caucasian with the 
remaining 8% Negro. 

The group was divided into those with and without 
gallstones. As expected, the bile of those patients with 
gallstones was found to be more lithogenic than those of 
patients without gallstones (Table 2), and more females 
were found to have gallstones than male patients 
(p = .03). 

All obese patients were additionally divided into 
"heavy" obese (267-42596 ideal body weight), 
"medium" obese (230-26796), and "light" obese 
(181-—230%). In these groups it was noted that a) serum 


TABLE 2. Bile Lithogenicity and Gallstones in Obese Patients 


Gallstones No Gallstones 
Patients (32) (69) 

Male 15.4% 33.3% an w 
Female 84.6% 66.6% pou 
Diabetic 29% 19% =ns.* 
Nondiabetic 7196 81% E 
Lithogenic index 

x + SEM 1.607 + 0.162 1.239 + 0.079 p= 0037" 


* Student t-test. **Chi-square test. 
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TABLE 3. Degree of obesity versus serum lipids cholelithiasis and bile lithogenicity 


% Ideal Body Wt 


181 z230 

Patients 41 

Male 20% 

Female 80% 
Age 35.1 + 1.4 
Serum cholesterol 213.3 + 2.935 
Serum triglyceride 145.0 + 12.9 
Average % ideal body weight 212.6 + 1.8 
Gallstones present (15) 36% 
Lithogenic index 1.291 + 0.127 


* Chi-square test. **Student t-test. n.s. nonsignificant 0.05. 


cholesterol and triglyceride levels decreased with in- 
creasing obesity, b) a greater percentage of the "heavy " 
obese had gallstones than did the "lighter" obese 
and c) ‘‘light’’ obese patients had a less lithogenic bile 
than ‘‘medium”’ and ‘‘heavy’’ obese patients (Table 3 
and Fig. 1). 

Cholesterol and triglyceride levels were statistically 
compared to the patients’ sex, weight, presence or 
absence of gallstones, and lithogenicity of bile and no 
significant relationship was evident (Tables 3 and 4). 

The degree of fatty infiltration of the liver was sub- 
jected to similar comparison with lithogenicity of bile, 
presence of gallstones, and degree of obesity as pre- 





100 90 80 70 60 50 40 0 


MOLAR % BILE SALT. 


Fic. 1. Plot of the mean bile lipid compositions (+S.E.M.) in 97 
obese patients according to weight. 


o Ideal Body Wt 


Degree of Obesity 


% Ideal Body Wt 


230< <267 267s =425 
39 41 
20% 34% mmm 
80% 66% E 
30.7 + 1.1 32.4 + 1.2 
206.7 + 7.3 193.2 + 7.8 Light vs Hvy 
p = 0.018** . 
120.8 + 7.3 110.9 + 7.8 Light vs Med ' 
p = n.s.* 
247.1 + 1.8 306.0 + 5.5 
(14) 36% (23) 56% p = n.s.* 
1.661 + 0.176 1.662 + 0.278 Light vs Med 
p = n.s.** 


sented in Table 1, and again no correlation of these 
factors with degree of hepatic fatty infiltration was 
identified. 

The biliary lipid composition data plotted on trian- 
gular coordinates demonstrated three readily apparent 
groups: 1) those clearly above the line of maximum 
cholesterol solubility (lithogenic), 2) those clearly below 
the line (normal), and 3) those who fell either on or very 
close to the line (borderline) (Table 4, Figs. 1 and 2). 
When comparing the biliary composition to the other 
parameters, it can be seen that a) diabetic patients 
appeared to have bile less lithogenic than nondiabetic 
(Fig. 2 and Table 5) b) “heavy” obese patients have 
more lithogenic bile than the "lighter" obese (Fig. | 
and Table 3), and c) sex, age, and serum cholesterol and 
triglyceride levels were not statistically significant 
determinants of bile lithogenicity. 


Discussion 


This study examines a large group of patients having 
exaggerated obesity as a common factor in which there 
was a much higher incidence of gallstones than any 
previously reported large series of similar patients. 
This high incidence of cholelithiasis lends credibility 
to obesity being one ofthe most important determinants 
of cholelithogenesis. 

Sex distribution was heavily weighted in this study 
with females comprising 7446 of the entire study group. 
Females had a proportionately increased incidence of 
gallstones (p = .03) (Figure 4). however, no difference 
was noted in lithogenicity of bile between men and 
women. Poor correlations between incidence of gall- 
stones and lithogenicity of bile have been previously 
reported in studies of Heller et al.* and Holzbach et al.? 
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TABLE 4. Relationship of bile lithogenicity to sex, age, serum lipids and degree of obesity 
Normal Bile Borderline Bile Lithogenic Bile 
# Patients 19 20 58 
Male 3296 30% 26% p =n.s.* 
Female 68% 70% 74% Er 
Age 34.5 + 9.4 31.9 + 7.2 30.9 + 6.1 
Serum cholesterol 230.2 + 11.6 215.6 + 10.7 196.6 + 5.8 p = 0.013** 
Norm vs. lith. 
Serum triglyceride 132.0 + 14.4 147.2 + 17.2 135.1 + 11.2 p = n.s.** 
Border vs. lith. 
- % Ideal body weight 258.2 + 8.2 258.0 + 10.5 250.8 + 5.8 p = n.s.** 
* Chi-square test. **Student t-test. 
TABLE 5. Lithogenicity of Bile and Cholelithiasis in Diabetic and Nondiabetic Patients 
Diabetes No Diabetes 
Lithogenic index (21) (76) 
all patients mean + S.E.M. 1.165 + 0.148 1.496 + 0.101 p = 0.06 
Lithogenic index in patients with gallstones (8) (20) 
mean + S.E.M. 1.638 + 0.275 1.512 = 0:210 pn = NS. 
Lithogenic index in patients without gallstones (13) (56) 
mean + S.E.M. 0.875 + 0.114 1.491 + 0.116 p = 0.000 


Incidence of gallstones 


p: values using student t-testing. 


Serum cholesterol and triglyceride levels gave no 
indication of the altered biliary lipid metabolism pres- 
ent in this group of patients. Fasting serum levels of 
cholesterol and triglyceride appeared to be inversely 
proportional to body size as measured in per cent of 
ideal body weight. With increasing levels of obesity, 
serum cholesterol appeared not to rise, in fact de- 
creased, while lithogenic index of the bile increased 
presumably due to increased biliary clearance of 
cholesterol (Table 3). Mabee et al.!! recently demon- 
strated an absolute excess of biliary cholesterol secre- 
tion in the obese in spite of normal enterohepatic cir- 
culation. 

It is also noted that increased degree of intrahepatic 
lipid stores as judged histologically appeared to play no 
role in either presence of gallstones or lithogenicity 
of bile (Table 1). Holzbach et al.!° demonstrated that 
histologic estimates of hepatic lipid accumulation was 
very unquantitative and the composition of the lipid 
was primarily triglyceride, rather than cholesterol or its 
related compounds. 

An important finding in this study was the highly 
significant difference between diabetic and nondiabetic 
obese patients with respect to lithogenicity of bile 
(Table 5 and Fig. 3). Examination of large autopsy 
series!” to obtain the actual incidence of cholelithiasis 
in the diabetic suggests that the diabetic has a greater 


54% (15/28) 





40% (37/93) 


or nearly equal occurrence of cholelithiasis with ranges 
in the studies from 6 to 38%. In the present series, the 
38 diabetic patients had a 54% incidence of gallstones, 
while the nondiabetics had a 4046 incidence of stones. 
The increased incidence of cholelithiasis in this group 
of obese patients with even higher percentages in those 
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Fic. 2. Plot of the mean bile lipid composition (+S.E.M.) in 97 
diabetic and nondiabetic obese patients (p — 0.06). 
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Fic. 3. Plot of the mean bile lipid compositions (+S.E.M.) in 21 
diabetic obese patients with and without gallstones. 


patients with diabetes, lends credibility to the additive 
effects of obesity and diabetes in cholelithogenesis. In 
those diabetics without gallstones, a striking difference 
with respect to lithogenicity of bile was noted, and no 
other factors such as age, sex, etc. could be incrimi- 
nated. No mention of the effect of diabetes in cholelitho- 
genesis has been made in previous studies of large 
groups of obese patients.'^?' Certainly this phenome- 
non of decreased lithogenicity of bile in the diabetic in 
face of similar incidences of gallstones in both diabetic 
and nondiabetic patients is curious, remains unex- 
plained, and merits further investigation. 

A 43% incidence of gallstones was present in this 
series of 121 patients undergoing jejunoileal bypass. Of 
these patients without gallstones, 6096 had bile that ap- 
peared to be lithogenic. Ninety-two patients out of 121, 
or 76%, had either gallstones or lithogenic bile. Con- 
sidering the average age of 33 years, one might expect 
those 40 patients who did not have gallstones at the time 
of surgery, but definitely lithogenic bile, to subse- 
quently develop gallstones. The present data suggest 
that elective cholecystectomy at the time of jejuno- 
ileal bypass should be seriously considered, as first sug- 
gested by Barber,” to prevent reoperation in the future. 
In light of the above findings, it would seem that all of 
these patients are ‘‘destined’’ to have cholelithiasis 
and/or biliary tract dysfunction. Furthermore, Small!’ 
proposed that with interruption of hepatoenteric circu- 
lation, cholelithogenesis would be an expected result 
of jejunoileal bypass. Based then, on these data, we 
would agree that cholecystectomy be strongly con- 
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SEX VERSUS PRESENCE OF GALLSTONES 


male female male female 


100 


p = 0.03* 


p = 0.03* 


% of 
Patients 





NO STONES GALLSTONES 


*Chi- Square test 


FiG. 4. Sex versus presence of gallstones. 


sidered at the time of surgery to prevent reoperation in 
the future. 


Summary 


A group of 121 morbidly obese patients undergoing 
jejunoileal bypass had an incidence of gallstones of 
43%. No correlations could be found among age, serum 
cholesterol and triglyceride levels and degree of fatty 
infiltration of the liver. Positive correlations with 
cholelithogenesis were noted with increasing degree of 
obesity, in females, and with presence of diabetes. Be- 
cause of the marked increase in incidence of gallstones 
and the theoretical risk of cholelithogenesis following 
jejunoileal bypass, cholecystectomy at the time of small 
bowel surgery should be strongly considered. 
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Cutaneous Melanoma of the Breast 


DANIEL F. ROSES, M.D.,* MATTHEW N. HARRIS, M.D., JERRY S. STERN, M.D., STEPHEN L. GUMPORT, M.D. 


A series of 21 patients treated surgically for primary melanoma 
of the skin of the breast has been studied. Melanomas in this 
location accounted for 1.8% of a total of 1,140 patients with 
primary clinical Stage I and Stage II melanomas treated 
during a 28 year period. Wide excision with axillary lymph 
node dissection in selected instances has resulted in no mortality 
and no local recurrence to date. This approach allowed the 
preservation of a major portion of the breast in eight female 
patients. It is emphasized that melanoma is a cutaneous 
lesion and considerations applying to lymphatic dissemination 
of parenchymal disease of the breast need not apply. 


RIMARY MELANOMA arising in the skin of the breast 
P is reported to be uncommon. Ariel,’ in reviewing 
2.824 patients with melanoma, reported an incidence of 
0.2896. Limited experience with melanoma in this loca- 
tion makes the evaluation of surgical therapy difficult. 
Several reports have recommended standard radical 
mastectomy as the surgical treatment of choice. ^: ?:'? 
We have reviewed our experience with 21 patients with 
primary cutaneous melanoma of the breast in an 
attempt to assess the therapeutic alternatives available. 


Materials and Methods 


In 1949, a long-term study of malignant melanoma 
was initiated on the Tumor Service of the Department 
of Surgery at The New York University Medical 
Center. From that time until January, 1978, 1,140 
patients with primary cutaneous melanoma were 
treated on our Service. Only patients with previously 
untreated melanomas, clinical Stage I and Stage II, 
were entered into this study. Of these, 21 patients had 
a primary lesion of the skin of the breast (1.896). We 
have defined breast lesions as those requiring the re- 
moval of breast tissue in a female and removal of the 
nipple and areola in a male for definitive therapy. 
Anterior chest wall lesions not fulfilling these criteria 
were excluded from review. 
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Patients entered into the melanoma surgery proto- 
col were treated as follows. 1) A total excisional biopsy 
of the lesion was done where feasible. 2) After the 
diagnosis of melanoma was histologically confirmed 
and classified, a wide and deep re-excision of the 
biopsy site was performed. This included skin mar- 
gins of 5 cm from the primary biopsy site where 
feasible and included the fascia of the underlying 
muscle. Regional lymph node dissections were done 
(in-continuity when possible) for invasive lesions even 
when the nodes were clinically uninvolved. 

Since 1971, the Clark-Mihm classification? has been 
utilized, limiting elective regional node dissections 
for lesions of Level III or deeper. More recently the 
Breslow classification* has also been used to further 
define indications for elective lymph node dissections. 
Throughout the study period there were six contra- 
indications to the performance of elective regional 
lymph node dissections. 

1) A melanoma definitely classified as superficial (in- 
terpreted as Clark’s level I or II since 1971). 2) A 
melanoma arising in a freckle of Hutchinson (lentigo 
maligna melanoma). 3) A primary site so situated that 
the lymphatic drainage might be to several different 
groups of regional lymph nodes. 4) The presence of 
serious intercurrent disease. 5) The elderly patient. 6) 
The presence of distant metastases (Stage III). 

The 21 patients with cutaneous melanoma of the 
breast had their definitive surgery on our Tumor 
Service. The average age was 45 years, the youngest 
patient being 24 years and the oldest 72 years. Eight 
patients were females with an average age of 36 years. 
Thirteen were males with an average age of 52 years. 
The average period of follow-up was 57 months with a 
range of one month to 144 months. Sixteen of the 21 
patients were followed for greater than two years and 
nine of the 21 for greater than five years. All 21 patients 
have been evaluated postoperatively up to the present 
time. No patient has been lost to follow-up. 
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The original biopsy material was reviewed in all 
but one instance. Of these 20 melanomas, 18 were 
superficial spreading types and two were nodular 
types. There were six Clark's level II lesions, nine 
Clark's level III lesions, four Clark's level IV lesions, 
and one Clark's level V lesion. All but two patients 
were treated with a wide and deep excision of the 
primary melanoma site. The exceptions were two males 
who had standard radical mastectomies early in the 
series. Twelve of the 20 patients treated with wide 
and deep excision also had a complete axillary dissec- 
tion (Figs. la and b). In the eight female patients, wide 
and deep excision involved removal of the cutaneous 
surface of the breast at a distance of 5 cm in all direc- 
tions from the biopsy site along with the breast tissue 
directly beneath this excision down to and including 
the underlying pectoralis major muscle fascia. In three 
patients a primary closure of the remaining breast 
was performed (Figs. 2a and b) and in five a skin graft 
was utilized for closing this defect. Choice between 
primary closure with a reduction in breast size or a 
skin graft was based upon cosmetic considerations by 
both surgeon and patient. The average period of follow- 
up of these eight female patients is 37 months. 

Three melanomas arose from the skin of the areola 
and nipple. These were all in male patients. 


Fics. la and b. A 50-year- 
old man with superficial 
spreading type malignant 
melanoma, Clark’s level III 
treated by wide and deep 
excision with split thick- 
ness skin graft and in-con- 
tinuity axillary lymph node 
dissection. 
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Results 


There have been no deaths from melanoma of the 
skin of the breast in this series of 21 patients, all fol- 
lowed to the present time. There has been no evidence 
of local recurrence in any of the patients to date. Two 
patients developed a second primary melanoma. One 
patient developed a lentigo maligna melanoma of 
the left cheek three and one-half years after treatment 
of the breast primary. A second patient developed a 
superficial spreading melanoma of the ipsilateral arm 
one year after treatment of the breast primary. 

Of the 12 patients who had a complete axillary dissec- 
tion, two were found to have microscopic involve- 
ment of the lymph nodes. Neither of these patients 
had clinical involvement on preoperative physical 
examination. Lymph nodes were evaluated patho- 
logically on the basis of random not serial sections. 
Functional and cosmetic results have been uniformly 
good with no instance of significant lymphedema. It 
should be noted that of the 15 patients followed for 
greater than two years none received adjunctive local 
or systemic therapy. 


Discussion 


Debate continues as to the efficacy of elective lymph 
node dissection in the treatment of melanoma.* 9.16.19 
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There is agreement, however, that treatment of the pri- 
mary site remains most significant in ultimately deter- 
mining the clinical course.® The breast represents a 
unique location for cutaneous melanoma. Although it 
contains mammary tissue rich in lymphatics, it is a 
skin appendage derived from ectoderm. The studies by 
Sappey" of the cutaneous lymphatics of the skin of the 
chest wall almost a century ago demonstrated a strik- 
ing directional lymphatic flow to the axilla. The major 
site of communication between these cutaneous 
lymphatics and the parenchymal lymphatics is the sub- 
areolar plexus. Emphasis has been directed towards 
wide removal of the areola in cancer of the breast 
because of the communication of the parenchymal 
lymph with the cutaneous network via this subareolar 
plexus.? There is no evidence, however, that retrograde 
cutaneous lymphatic flow through this subareolar 
plexus may lead to diffuse spread of a malignant 
lesion of the skin into the breast parenchyma. While 
other studies have concentrated on parenchymal 
lymphatic drainage of the breast?''* we are not aware 
of any subsequent information on cutaneous drainage 
to contradict the unidirectional flow to the axilla 
originally described by Sappey. 

Reports by Ariel and Caron! and Jochimsen et al.,'? 
in more limited series, have recommended radical 
mastectomy as the treatment for cutaneous melanoma 


Fics. 2a and b. A 32-year- 
old woman with superficial 
spreading type malignant 
melanoma, Clark's level 
III treated by wide and deep 
excision with breast recon- 
struction and in-continuity 
axillary lymph node dis- 
section. 


of the breast. Lee et al.'? in an evaluation of twelve 
patients with primary melanoma of the skin of the 
breast region reported that wide excision and prophy- 
lactic lymphadenectomy including radical mastectomy 
gave the best long-term local and regional control. 
It should be noted, however, that the patients in their 
report were referred for possible immunotherapy and 
many of the details of the initial surgical procedure 
and pathologic specimens were not available. In addi- 
tion, the region considered in their study included the 
chest wall bounded by the clavicle, sternum, costal 
margin and anterior axillary line, an area much more 
extensive than what we have defined as the cutaneous 
breast. The three patients treated by the authors pri- 
marily had wide and deep excision and prophylactic 
dissection of the axillary lymph nodes without recur- 
rence at the time of their report. 

Our experience does not support the necessity for 
radical mastectomy for cutaneous melanoma of the 
breast. Wide and deep excision of the primary site 
including the underlying breast down to and includ- 
ing the pectoralis major muscle fascia with axillary 
lymph node dissection in selected cases using a 
technique we have reported elsewhere,!'^'? has yielded 
excellent results to date. This has allowed preserva- 
tion of a major portion of the breast in the eight female 
patients so treated. Jochimsen et al.'* have reported on 
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a single instance of melanoma of the skin apparently 
metastasizing to the breast parenchyma, an occurrence 
not seen in our series. It is conceivable that an inade- 
quately treated primary lesion could, by direct ex- 
tension, present at a later date with parenchymal 
involvement. Pathologic examination of the breast 
parenchyma in our specimens has shown no involve- 
ment with melanoma. The failure to demonstrate 
internal mammary lymph node involvement in three 
patients treated by internal mammary node dissection 
by Ariel and Caron! and the failure to demonstrate 
internal mammary lymph node recurrent disease in 
any of the patients we have treated tends to support 
the concept of the unidirectional flow of the cutaneous 
lymphatics to the axilla. 

Fitzpatrick et al.’ have observed that malignant 
melanoma rarely occurs in "doubly clothed”’ areas of 
the body such as the breasts of women. The low inci- 
dence of melanoma of the female breast in this series 
lends support to this concept. Of note, however, is 
the occurrence in three male patients of melanoma 
of the areola and nipple region. In a male this is an area 
more likely to be exposed to sunlight. 

A lesion of the nipple and areola in a female which 
is interpreted as being a melanoma on pathological 
examination should be approached with caution. In 
particular the possibility of Paget's disease must be 
carefully considered. Melanoma of the nipple has been 
reported by Koss and Robbins'* and its microscopic 
resemblance to Paget's disease emphasized. In addi- 
tion Paget's cells, as described by Culbertson and 
Horn,” contain, in occasional cases, melanin granules 
in their cytoplasm which may be so dense as to cause 
the lesion to resemble a melanoma. 


Conclusions 


In our series of cutaneous melanomas of the breast 
there was a high frequency of Clark's level II and 
level III lesions (15/21). The breast is an area easily 
visible to patient and physician. Early diagnosis is 
possible and remains, in our judgment, the most signifi- 
cant factor in affording the surgeon an opportunity 
to achieve a satisfactory therapeutic result. Educa- 
tion of physicians and of the public could markedly 
reduce mortality due to malignant melanoma in a region 
of the body so readily apparent. 

Surgery remains the most important therapy for the 
patient with melanoma particularly in the prevention of 
local recurrence. Criteria for clinical and histologic 
classification are now available to help the surgeon 
select an appropriate operation for each individual 
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patient so as to achieve the maximum benefit with the 
least amount of "radical surgery.^* Our findings 
suggest that optimal tumor control with improved 
functional and cosmetic results for cutaneous mel- 
anoma of the breast can be achieved by wide and 
deep excision of the lesion down to and including the 
fascia of the underlying pectoralis major muscle with 
in-continuity axillary lymph node dissection in selected 
instances. 
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Effects of Aspirin and Dextran on Patency of Bovine 
Heterografts in the Venous System 


JOHN J. RICOTTA, M.D., GEORGE J. COLLINS, JR., M.D., F.A.C.S., LTC., MC, 


NORMAN M. RICH, M.D., F.A.C.S., COL., MC. 


The effect of short-term treatment with aspirin or dextran on 
the patency of bovine heterografts in the venous system was 
investigated. Animals treated preoperatively and for three days 
postoperatively with either aspirin (600 mgm BID) or low mo- 
lecular weight dextran (500 cc/day) had statistically significant 
increased graft patency as compared to controls during the treat- 
ment interval. Significance was lost, however, after cessation of 
therapy. These results suggest that either aspirin or low molecu- 
lar weight dextran would be useful adjuvants to venous recon- 
struction. If used in the venous system, bovine heterografts 
might be expected to yield better short term patency with 
adjuvant therapy employing either dextran or aspirin. 


HE LACK Of a satisfactory conduit for use in the 
T venous system continues to limit progress in the 
important field of venous reconstruction. Despite re- 
finements in operative techniques, patency rates of 
autogenous vein grafts in the venous system have not 
generally exceeded 75—8092.95??9 A variety of adju- 
vants such as anticoagulants’ and arteriovenous fistu- 
las'? have been employed experimentally to increase 
venous graft patency. In previous work from our lab- 
oratory, improved patency of autogenous venovenous 
grafts, in animals treated with dextran, approached but 
did not attain statistical significance.? 

Since the initial stages of clotting involve platelet 
adhesion and aggregation, the use of drugs interfering 
with platelet function represents another potential 
mode of improving graft patency. Drugs such as aspirin, 
dipyridamole, and sulfinpyrazone interfere with platelet 
function and have been the subject of considerable 
experimental and clinical interest.'*^?!! They have the 
practical advantage of oral administration and to date 
have been associated with minimal side effects. Aspirin 
and dipyridamole have been the most extensively in- 
vestigated compounds of this group although their ef- 
ficacy in vivo remains to be firmly established. 


Reprint requests: Norman M. Rich, M.D., F.A.C.S., Chief, 
Peripheral Vascular Surgery Service, Walter Reed Army Medical 
Center, Washington, D.C. 20012. 

Submitted for publication: February 9, 1978. 


From the Division of Surgery, Walter Reed Army Institute 
of Research, Washington, D.C., the Department of 
Surgery, Johns Hopkins University, Baltimore, Maryland, 
and the Uniformed Services University of the 

Health Sciences, Bethesda, Maryland 


Bovine heterograft is a potentially useful conduit for 
the venous system because it is nonantigenic and readily 
available. However, unpublished experiments in our 
laboratory have shown a high rate of early thrombosis 
when this material is placed in the venous system. The 
present experiments were designed to determine if 
patency rates could be improved by the administration 
of platelet inhibitory drugs. 


Materials and Methods 


Fifteen adult mongrel dogs of either sex weighing 
25—35 kg were anesthetized with pentobarbital (30 mg/ 
kg intravenously). In each animal a 1.5 cm segment of 
the right femoral vein was excised and replaced with a 
3.0 cm segment of bovine heterograft using continuous 
6-0 prolene suture. The animals were randomly as- 
signed to one of three groups as follows: (1) control, 
(2) dextran 40, 500 cc intravenously during operation 
and daily for three days postoperatively, (3) aspirin 
600 mg orally, twice daily the day prior to surgery and 
for three consecutive days postoperatively. One month 
following this procedure each animal had a second graft 


TABLE 1. Number of Heterografts Patent 


Postoperative Day 


Number —————— 

Group Placed 0 3 7 l0 >10 
Control 10 10 ] ] l l 
Dextran 10 10 4" l 0 0 
Aspirin 10 l0 67 3 2 2 


* Significantly different than controls (X? = 10p < 0.005). 
nificantly different than controls (X* = 27.8, p < 0.001). 
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Fic. la. Platelet aggregation in response to undiluted collagen. Prior 
to treatment with aspirin a normal response is observed. 


placed in the left groin using the same technique and 
was crossed over to a different treatment group. 
Graft patency was assessed on the day of surgery 
and on the third, seventh, and tenth postoperative days 
by phlebography. Grafts which were patent at ten days 
were followed at weekly intervals by phlebography. In 
three dogs, platelet aggregometry was performed by the 
method of Born? to assess the relationship between 





Fic. lb. After treatment 
with aspirin 600 mgm 
bid, note diminished 
aggregation. 
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in vitro platelet function and graft patency. Platelet 
counts, prothrombin times and thrombin clotting times 
were serially determined in all animals. 


Results 


All grafts were patent immediately following opera- 
tion. Subsequent patency data is presented in Table 1. 
Both the dextran and aspirin groups had statistically 
significantly higher patencies than controls at the three 
day treatment interval. Patency rates were not statisti- 
cally better than controls in either group after cessation 
of treatment. Platelet aggregometry was obtained in the 
three dogs whose grafts remained patent longer than ten 
days. In one, preoperative and serial postoperative 
aggregometry was performed (Fig. la-c). As illu- 
strated, collagen induced platelet aggregation was 
normal preoperatively (Fig. la). The degree of aggrega- 
tion was diminished by aspirin (Fig. 1b), but had re- 
turned to pretreatment levels by two weeks after cessa- 
tion of therapy (Fig. Ic). 

Phlebograms obtained in the control animals showed 
complete occlusion of the graft with early development 
of extensive collateral circulation (Fig. 2). In contrast, 
grafts treated with either dextran or aspirin which re- 
mained patent demonstrated only minimal suture line 
narrowing and absence of collateral venous pathways 
(Fig. 3). 


Discussion 


We have demonstrated increased patency of bovine 
heterografts in the venous system of dogs treated with 
either aspirin or low molecular weight dextran. The 
latter has been shown to increase femoral vein flow, 
decrease platelet adhesiveness, and lower blood vis- 
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Fic. Ic. Two weeks after cessation of aspirin treatment a normal 
aggregation curve is again seen. 


cosity.?? All of these factors discourage thrombosis. 
Hobson and coworkers? in our laboratory previously 
reported improved patency rates of autogenous vein 
grafts in dextran treated animals, but statistical signifi- 





Fic. 2. Venogram on day three after placement of a bovine hetero- 
graft in a control animal. Early thrombosis with extensive collaterals 
as shown here was seen in nine out of ten animals. 
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FiG. 3. Venogram on day three after placement of heterograft in an 
animal treated with aspirin, 600 mg bid. The graft is widely patent 
with no evidence of venous collaterals. 


cance was not achieved. Our observations lend further 
support to their findings. 

Aspirin could be expected to improve graft patency 
by inhibiting platelet aggregation. The efficacy of in- 
hibiting platelet function in a variety of disorders has 
been demonstrated by a number of investigators.'^? 
Although platelet aggregometry was performed both 
pre- and postoperatively in only one animal, the results 
showed decresed platelet aggregation during aspirin 
treatment (Fig. 1b). 

The fact that platelets play a large role in arterial 
thrombosis is well accepted. Studies by Paterson show- 
ing that venous thrombi may originate from platelet 
thrombi trapped behind venous valve cusps suggest an 
important role of platelets in venous thrombosis as 
well.'? Increased platelet adhesivity, shortened platelet 
survival, and enhanced platelet aggregation have been 
reported in association with venous thrombosis.?!* In 
this regard it is interesting to note that the only control 
animal that maintained a patent heterograft had less 
intense platelet aggregation than the other animals 
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studied and might thereby have been less likely to 
occlude a venous graft. 

The importance of venous repair following trauma 
has been emphasized in a number of reports.!?:15.16.19 
In an earlier communication from one of our institu- 
tions, it was suggested that there exists a "critical 
period" of 72-96 hours following operation during 
which an extremity is at increased risk of venous throm- 
bosis. Major problems in venous reconstruction 
center around the high incidence of thrombosis and lack 
ofa suitable vascular conduit. The latter becomes even 
more important when dealing with massive trauma in 
which autogenous vein may be unavailable or inade- 
quate. Our studies suggest that short-term treatment 
with drugs that inhibit platelet function may improve 
the patency of venous repairs and in fact allow use of 
heterografts to maintain venous flow during the "critical 
period” following venous reconstruction. 

The role of long-term therapy with antiplatelet agents 
was not addressed in our experiments. The use of aspi- 
rin or other platelet inhibitory drugs which can be given 
orally and presently are known to have minimal side 
effects is appealing. If these drugs can be shown to 
improve not only short-term but also long-term patency, 
they may be of benefit in arterial as well as venous 
reconstruction. 
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Abnormalities of Zinc and Copper During 


Total Parenteral Nutrition 
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Changes in serum zinc and copper levels were studied in 19 
tumor bearing patients undergoing parenteral nutrition (TPN) 
for five to 42 days. Before initiation of intravenous feeding 
mean serum zinc and copper concentrations were within 
normal limits but during TPN levels decreased significantly 
below those measured prior to parenteral nutrition. During 
TPN nitrogen, zinc, and copper intake, urinary output and 
serum levels were studied prospectively in nine of these pa- 
tients. These nine patients exhibited positive nitrogen retention 
based upon urinary nitrogen excretion, but elevated urinary 
zinc and copper excretion and lowered serum zinc and copper 
concentrations. Neither blood administration nor limited oral 
intake was consistently able to maintain normal serum levels 
of zinc or copper. Zinc and copper supplementation of hyper- 
alimentation fluids in four patients studied for five to 16 days 
was successful in increasing serum zinc and copper levels in only 
two. The data obtained suggest that patients undergoing 
parenteral nutrition may require supplementation of zinc and 
copper to prevent deficiencies of these elements. 


CUTE AND CHRONIC REDUCTIONS in plasma 
A or serum, zinc! !? 1928,44 and copper 
have been increasingly apparent in patients undergoing 
total parenteral nutrition (TPN). These observations 
have largely been limited to patients with primary 
diseases of the gastrointestinal tract in whom preceed- 
ing malabsorptive or inflammatory illness were impli- 
cated as causative factors in trace element deficiencies. 

Parenteral nutrition has also assumed a prominent 
supportive role for patients with malignancy in whom 
oral nutrition is restricted by antitumor therapy, organic 
obstruction of the gastrointestinal tract and/or ca- 
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chexia. While it has been suggested that TPN may be 
of significant benefit for this population, systematic 
studies of trace element requirements have not been 
reported. 

These problems are magnified by the common 
assumption that trace element needs during TPN are 
met by transfusions of blood products? or small amounts 
or oral liquids, presumably contaminated with zinc and 
copper. Any attempt to supplement parenteral nutrition 
regimens with zinc and copper is complicated by the 
present lack of patient data regarding such require- 
ments during TPN.” 

The present study examines prospectively the 
changes in zinc, copper, and nitrogen metabolism in 
patients undergoing parenteral nutrition. 


Materials and Methods 
Parenteral Nutrition Regimen 


Parenteral nutrition was provided through a poly- 
ethylene catheter placed percutaneously into the 
superior vena cava. All patients received a solution of 
25% dextrose and 4.25% Fre- Amine II* which had been 
prepared under sterile laminar flow conditions in the 
pharmacy, Clinical Center, National Institutes of 
Health. Supplemental vitamins and electrolytes were 
added to the solution as necessary. No heat sterilization 
of the combined amino acid and dextrose solution was 
done, and the final filtering of the solution was made 
through a 0.22 micron millipore filter. 





* McGaw Laboratories, Glendale, CA. 
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Serum 


An initial sample of blood was taken through the 
polyethylene catheter at the time of insertion. Samples 
were immediately placed into trace metal free plastic 
tubes and within one hour of collection, were centri- 
fuged at 3000 rpm for 15 minutes. Serum was removed, 
placed in trace metal free plastic tubes and frozen at 
4° until time of assay. All transfers were made with 
acid washed glassware. Additional samples were 
obtained at intervals shown subsequently and all were 
handled in the same fashion. 


Urine 


All urine was collected over periods of 24 hours in 
plastic receptacles containing 10—20 ml of concentrated 
(12 M) trace metal free hydrochloric acid.+ After 
measurement of urinary volume, an aliquot was placed 
in a trace metal free plastic tube and kept at 4° until 
assayed for zinc and copper. An additional aliquot was 
collected in the same manner for measurement of total 
nitrogen by the micro-kjeldahl technique. 


Parenteral Nutrition Solution 


Prior to final filtering, 5 ml samples were withdrawn 
from bottles of parenteral nutrition solution and placed 
in plastic trace metal free tubes for assay of zinc, copper 
and nitrogen. 


Determination of Zinc and Copper 


Concentrations of serum zinc and copper were deter- 
mined by flame aspiration atomic absorption spectro- 
photometry by two methods. In one method, samples 
were measured in a Model 403 Perkin-Elmer Atomic 
Absorption Spectrophotometerz with reference stand- 
ards diluted in glycerol;* in the other method samples 
were measured in a Model 251 Instrumentation Labora- 
tory Atomic Absorption Spectrophotometer§ with 
serum and standards diluted with butanol.?? Concentra- 
tions of zinc and copper in urine were determined by 
standard procedures.” No systematic differences 
were observed among the results obtained by either 
method used. 


Statistical Analysis 


Data for serum zinc and copper were analyzed for 
statistical trends by an analysis of variance for single 
factor experiments having repeated measurements.?! 





+ J. T. Baker Chemical Co., Phillipsburg, NJ. 
t Perkin-Elmer Corp., Norwalk, Connecticut. 
$ Instrumentatia Laboratory, Lexington, Massachusetts. 
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Means and standard errors of the mean for serum and 
urinary trace metal and urinary nitrogen excretion were 
also determined for each condition studied and analyzed 
by Student's t-test for unpaired data, while weekly 
changes in serum zinc and copper were also analyzed 
by the method of comparison for paired results. 


Results 
Patient Population 


Nineteen patients undergoing total parenteral nutri- 
tion during therapy for malignancy were studied (Table 
1). Patients ranged in age from 12 to 63 years. The mean 
preillness weight of the patients was 63.6 + 3.3 g, 
(mean + 1 SEM); while it was 50.6 + 2.4 g at the time 
of initiation of intravenous feeding, indicating a mean 
loss of 18.9 + 3.2% from preillness weight. The time 
since cessation of "normal" oral intake ranged from 
two to 44 weeks (mean = 10 + 3 weeks) before the 
onset of parenteral nutrition. Only three of the patients 
had any diarrhea prior to initiation of TPN. 

Nine ofthe 19 subjects had undergone surgery within 
two weeks prior to initiation of TPN. Four patients had 
been treated for clinical sepsis immediately prior to the 
start of parenteral nutrition, but non exhibited sepsis 
during the period of evaluation. Eleven patients had 
bulk tumor (estimated greater than 1% of total body 
weight) present during the time of TPN support. 

Patients were permitted oral intake, usually of clear 
liquids, as tolerated by the clinical circumstances. 
Decisions for blood replacement were based upon 
clinical indications and no attempt was made to admin- 
ister these products on a regular basis. In patients who 
received trace metal supplementation, the decision to 
do so was made empirically prior to knowledge of 
serum or urinary levels. 


Serum Zinc and Copper Changes 


Changes in serum zinc and copper concentrations for 
the entire patient group are shown in Table 1 and in 
Figures 1 and 2. Although the initial mean level of 
serum zinc was within normal limits it was below the 
normal mean (92 + 2 ug/dl) in 12 of the 19 patients 
(Table 1). For the entire group over the course of 
parenteral feeding mean serum zinc concentration fell 
to levels significantly (p — 0.01) below those measured 
prior to TPN and below normal levels as well. Reduc- 
tion of serum zinc concentration was noted in 13 of 19 
patients while six exhibited either an increased or un- 
changed concentration. Two of these patients received 
blood products during their parenteral feeding course. 
During the course of TPN serum zinc concentrations 
were below the lower limits of the normal range in 17 
patients, the levels having been within normal limits in 
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TABLE 1. Zinc, Copper and Nitrogen Metabolism During Total Parenteral Nutrition 
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Total Blood Serum Values (ug/dl) 
Products Daily Urinary Excretion 
Given Days Pre-TPN During TPN (u.g/day) 

Patient Clinical Studied Nin — Nar. 
(Sex-Age) Status (ml) Type on TPN Zn Cu Zn Cu Zn Cu (gms) 
1. RH(M-31) P SI 0 5 80 72 85 50 
2. MG(F-33) P.S, II 0 6 100 126 85 74 
3. TP(M-47) II 700 RC 16 140 182 85 82 
4. BD(F-52) IH 1220 RC 26 65 134 65 62 
5. JL(M-50) SH 1000 WB 20 100 76 75 78 

2045 RC 

6. MR(F-56) S.IV 0 22 60 82 45 32 

7. TW(M-12) PII 0 36 85 144 45 58 

8. RB(F-63) I 0 7 125 54 105 54 

9. CW(F-49) IH 0 27 55 54 60 44 

10. JP(M-56) IV 560 RC 21 85 170 SS 144 

11. ND(M-21) PIV 1500 RL 8 70 64 130 62 1962 99 3.22 
12. CM(F-62) PIII 590 WB 11 62 40 76 76 2780 253 0.03 
13. LM(M-46) PIII 0 8 80 110 35 94 266 18 7.13 
14. EJ(F-63) PIII 0 18 75 184 30 114 3305 100 327 
15. AS(F-17) II 0 29 70 168 55 102 842 66 0.61 
16. HW(F-51) P.I 0 8 36 54 32 60 535 100 0.14 
17. JB(M-61) IV 0 28 135 94 60 82 251 97 3.81 
18. LK(M-55) IV 0 42 125 88 40 62 1360 77 3.14 
19. TZ(M-28) PIV 2000 WB 16 125 128 85 122 4378 149 3.80 
Mean + 1 SEM 19-3 388-7 106-11 66zx6*t 76 X 7*t 1742+ 490* 107+ 2" 2.85 + 0.75 
Normal (g/dl) Wt? 6 2 3334 23 36 € 35 





* p < 0.01 with respect to control values. + p < 0.01 with respect to pretreatment values. Clinical status: P—Post-operative within 
two weeks of initiating TPN; S- Septic documented prior to initiating TPN: I- No detectable tumor present; II- Tumor burden estimated 
<1% of body weight; III- Tumor burden estimated 1-5% of body weight; IV- Tumor burden estimated >5% of body weight. Blood 
products: RC- packed red blood cells; WB-fresh whole blood; PL-fresh plasma. 


six of these patients prior to parenteral feeding (Fig. 1). 
In general, the longer the period of TPN administration, 
the greater the decrease in serum zinc concentration. 
However, a statistically significant decrease (p — 0.01) 
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FıG. 1. Serum zinc concentrations before and during TPN. Ordinate, 
serum zinc concentration in wg/dl; abscissa, days after initiation of 
TPN. Normal serum zinc level is 92 + 2 ug/dl. X + SEM (n = num- 
ber of observations during indicated time period). 


was noted after two weeks of TPN by analysis of 
variance and after three weeks (p < 0.02) by paired t-test. 

Although the initial mean serum copper concentra- 
tion for the entire patient group was not different from 


Fic. 2. Change in serum copper levels relative to pre-TPN values. 
Normal serum copper level is 106 + 2 ug/dl. X + SEM (n = number 
of observations during indicated time period). 
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Fic. 3. Serial changes in serum zinc and copper levels for patients 
studied with concurrent urinary nitrogen balance and trace metal 
excretion. See Table 2 for urinary levels. X + SEM (n = number of 
patients studied at time indicated). 


normal, 10 patients were observed to have serum cop- 
per concentrations below the normal mean (106 + 2 
ug/dl) prior to undergoing TPN (Table 1). Ten patients 
exhibited a fall of serum copper concentration greater 
than 20 ug/dl during the course of TPN, four having 
been normal prior to the initiation of parenteral feeding. 
Only two patients exhibited an increase in serum copper 
concentration during their treatment and both of these 
patients received blood products during this period. As 
with serum zinc, in general, the longer the period of 
TPN administration, the greater the decrease in serum 
copper concentration. However, analysis of variance 
indicated a slight, but not statistically significant de- 
crease in serum copper (0.10 — p > 0.05) after two 
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weeks while paired t-test revealed a significant 
(p — 0.02) decrease after three weeks of parenteral 
feeding. 
Considering the entire patient group, no correlation 
was observed between changes in serum zinc or copper 
concentration and administration of blood products. 
The mean daily oral consumption, in all cases less than 
one liter per day, also could not be correlated with 
changes in serum levels of these trace elements. 


Urinary Zinc, Copper, and Nitrogen Studies 


Nine of the patients underwent concurrent evaluation 
of urinary zinc and copper excretion and nitrogen loss 
(Table 1). Fecal and fistulous losses were not analyzed, 
but in no case did the volume of fistula loss exceed 
200 ml per day, and no patient with diarrhea was in- 
cluded. Based upon comparison of urinary nitrogen 
excretion and total nitrogen intake, all patients exhib- 
ited positive nitrogen retention. 

Weekly changes in serum zinc and copper for this 
latter group are shown in Figure 3. Although the down- 
ward trends in both zinc and copper concentrations 
were observed as in the data from the whole group, 
analysis of variance for changes in zinc (f = 1.05) or 
copper (f — 1.64) were not statistically significant at 
any period examined. These results may be related to 
the small number of patients comprising the study 
group. 

Mean daily urinary excretion of zinc and copper in 
this group is shown for each week in Table 2. Excretion 


TABLE 2. Urinary Excretion of Zinc, Copper and Nitrogen During Total Parenteral Nutrition 








Week 1 Week 2 Week 3 Week 4 Week 5 
(Days 1-7) (Days 8-14) (Days 15-21) (Days 22-28) (Days 29-35) 
Entire Group (9) (9) (6) (3) (2) 
Daily urinary metal 
excretion (yg/24 hr): 
Zinc 1792 = 530 1903 + 393 1607 + 765 413 + 114 709 
Copper I2 > 21 117 + 24 94+ 8 56 + 15 60 
Nitrogen balance* 
(gm/24 hr) 4.05 + 1.00 3.20 + 0.83 4.15 + 0.60 1.19 = 3.20 2.17 
Postoperative (6) (6) (3) 
Daily urinary metal 
excretion (14.g/24 hr): 
Zinc 1829 + 476 2414 + 839 2672 + 1076 
Copper 108 + 31 128 + 34 105 + 3 
Nitrogen balance* 
(gm/24 hr) 2.83 + 1.09 3.28 = 1.13 3.38 + 1.58 
Non-operative (3) (3) (3) (3) (2) 
Daily urinary metal 
excretion (ug/24 hr): 
Zinc 1718 + 1247 882 + 402 894 + 390 413 + 114 709 
Copper e227 93 + 25 93 + 25 56 + 15 60 
Nitrogen balance* 
(gm/24 hr) 6.49 + 1.29 3.03 £ 2.37 4.65 + 0.15 4.72 & 1,52 2.17 


* Total daily nitrogen intake 


— total daily urinary nitrogen excretion (n); X + SEM. 
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of both metals was above the normal range (333 + 23 
ug/day for zinc, 36 + 5 ug/day for copper) following 
one to three weeks of TPN, but excretion decreased 
four and five weeks after continued TPN at a time when 
serum zinc and copper concentrations were consis- 
tently low. 

If these nine patients are evaluated with respect to 
recent operative status, an initially lower value of 
serum zinc is seen in the six recently operated patients 
(74 vs 110 ug/da). After three weeks of TPN, how- 
ever, both groups had low serum zinc and copper 
concentrations. 

Six of these patients consistently excreted more than 
| ml of urinary zinc per day; five were in the post- 
operative period and one was undergoing abdominal 
irradiation for lymphoma. However, when the opera- 
tive and non-operative groups were analyzed separately 
for urinary zinc excretion, no significant differences 
were noted. Urinary nitrogen balances likewise were 
not different between the two groups (Table 2). Mean 
daily oral intakes were not different between these 
groups, although the postoperative subjects consis- 
tently had a lower oral intake. 


Trace Metal Replacement 


Four additional patients, chosen for assumed sus- 
ceptibility to acute trace metal deficiency because of 
weight loss and restricted oral intake prior to TPN, 
received a formulated trace metal solution (TMS) con- 
taining zinc (2.0 mg/ml), copper (0.4 mg/ml), manganese 
(0.2 mg/ml), and iodine (0.5 mg/ml). At the time of 
administration of this solution, values of serum zinc 
and copper were not known. 


| 
160 





Fic. 4. Response of individ- 
ual patient levels of serum 
zinc to supplement intra- 
venous zinc. X + SEM. 
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Fic. 5. Response of individ- 
ual patient levels of serum 
copper to supplement intra- 
venous copper. X + SEM. 
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Serum responsiveness to this replacement is shown 
in Figures 4 and 5. Two patients exhibited a marked 
increase in serum zinc concentration whereas two 
patients exhibited a slight decline in serum levels. 
Serum copper concentration increased slightly in two 
patients, while it decreased in the other two. These 
changes could not be correlated with the amount of 
either zinc or copper added to the hyperalimentation 
solutions. 

Concurrent examination of urinary zinc and copper 
excretion was not changed from those reported for the 
entire group. No differences in urinary excretion of 
zinc and copper were noted on days these patients 
received trace metal supplementation compared to 
days when they did not receive the trace metal solution. 


Analysis of Parenteral Nutrition Solutions 


Assay of zinc and copper from several parenteral 
nutrition solutions (n = 11) used in this study revealed 
that one liter contained 430 + 50 ug of zinc (range 
200—800 ug/L) and 23 ug of copper (range 20—30 ug/L). 
Whereas minor variations occur among individual 
bottles, consistently small amounts of both zinc and 
copper were observed, regardless of supplementations 
with vitamin complexes. 


Discussion 


While guidelines for maintenance of adequate zinc 
and copper nutrition are available for the general 
population?? there is, as yet, little information about 
zinc and copper requirements in patients undergoing 
parenteral feeding. Among several groups of patients 
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with moderate to severe malnutrition reductions in 
serum concentrations of zinc! !?:!?2* and copper!??? ^ 
are being recognized more frequently both before and 
during any course of TPN. Prior to undergoing TPN, 
patients with various forms of malignancy have been 
reported to exhibit lower than normal levels of serum 
zinc," although the association of this change with 
specific tumor types has not been clearly established.“ 
In our study, lower than normal levels of serum zinc 
were found prior to parenteral feeding in 12 of the 19 
patients studied. It has also been suggested that many 
patients suffering from severe stress may be at risk of 
zinc deficiency.*® Acute decreases in serum zinc con- 
centrations have been noted in adults subjected to a 
wide variety of stressful conditions!5?? and in children 
with protein calorie malnutrition.* Markedly subnor- 
mal serum zinc concentration has been reported follow- 
ing major surgical procedures'' and in response to 
intravenous??? or oral?* refeeding. 

During TPN the patients in our study exhibited 
decreased serum levels of both zinc and copper and 
increased urinary excretion of both of these trace ele- 
ments. While these findings have been previously ob- 
served by several groups of investigators with 
increasing frequency, the etiology for this reduction is 
unclear. Several suggestions have been put forward to 
explain these phenomena. Decreased blood zinc levels 
have been reported to occur following use of heat 
sterilized parenteral nutrition solutions presumably re- 
lated to glucosamine complexes which can bind with 
zinc in serum and permit increased renal excretion." 
This mechanism cannot apply in the present study 
because solutions were prepared without heat steriliza- 
tion and filtered appropriately. Other investigators 
speculated that body zinc could be redistributed during 
TPN as acute and chronic tissue injury and repair 
occurs.'? The details of this proposed etiology have not 
been reported. Decreased blood levels of both zinc and 
copper and increased urinary zinc and copper excretion 
has been reported in patients and normal volunteers 
given moderate to large amounts of L-histidine orally.’ 
These changes in blood and urine have also been 
associated with loss of total body zinc and copper. 
These changes were based upon in vitro studies in 
which amino acids, particularly histidine and cysteine, 
were shown to strip zinc?'?* from albumin, its major 
serum carrying protein. Similar changes were also ob- 
served for copper”! but to a lesser degree due to the 
relatively smaller amount of serum copper bound to 
albumin and therefore the smaller amount of copper 
available for transfer to amino acids. Since the principal 
form of urinary zinc and copper is that bound to amino 
acids, formation of histidyl and cystinyl zinc and cop- 
per complexes in blood is associated with increased 
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amounts of these species appearing in the urine.” 
Indeed, this was the case, although histidine was not 
identified as the causitive agent, in previous studies 
during parenteral feeding.** Further studies have sug- 
gested that the decreased serum zinc concentrations 
following TPN may be related to the infusion of L rather 
than to D forms of amino acids since infusion of D-L 
amino acids produced less zinc loss than infusion of 
L-amino acids alone.** On the basis of the data col- 
lected, this hypothesis seems useful to describe the 
changes observed during TPN. In addition, interrela- 
tionships between blood albumin concentration and 
levels of blood amino acids are also important in deter- 
mining blood and subsequently urinary zinc and copper 
levels. Any significant decrease in blood albumin con- 
centration, which commonly occurs in patients with 
malignancy and with malnutrition, would also tend to 
magnify the decreased blood zinc and copper levels 
following intravenous histidine infusion and the in- 
creased urinary zinc and copper excretion. 

Changes in urinary zinc excretion during TPN may 
be reflective of several concurrent physiological and 
pathological conditions. Increased urinary zinc loss has 
been commonly observed following major surgical pro- 
cedures with? and without? TPN. However, studies 
during TPN have reported both elevated!??*:*? and nor- 
mal* urinary zinc levels. In our studies after four 
weeks of TPN both urinary zinc and copper excretion 
decreased to levels not significantly different from 
normal. Thus, excretion of urinary zinc and copper 
must be related to the length of intravenous feeding 
as well as to the previous total body concentration of 
the trace metals. 

Relationships between blood and urinary concentra- 
tions of zinc and copper should also be based upon 
similar considerations. Findings of lowered blood zinc 
and elevated urinary zinc excretion have been pre- 
viously noted in several disease states.?*?5 Decreased 
urinary zinc excretion alone has been considered sug- 
gestive of zinc deficiency,?? particularly if the deficiency 
is profound and of long standing. Changes in blood 
zinc may or may not be reflected by changes in urinary 
zinc excretion depending again upon several physio- 
logical and pathological interrelationships. For exam- 
ple, excessive loss of zinc and copper in urine was not 
reflected in lowered levels of blood zinc or copper in 
hyperparathyroidism.?! 

These complex interrelationships indicate that iden- 
tification of zinc deficiency, per se, may not necessarily 
be a simple task. The symptoms associated with zinc 
deficiency may be either profound or vague. In acute 
zinc depletion anorexia, taste and smell dysfunction, 
cerebellar dysfunction, hyperparakeratosis of the skin 
and toxic psychosis have been observed.” In more 
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chronic zinc deficiency in children in the U.S., 
anorexia, taste loss and growth retardation have been 
observed” and in adults, some manifestations of hypo- 
gonadism may also occur. However, marginal zinc 
deficiency has also been observed with few specific 
complaints. *? 

As noted above, blood and urine zinc levels provide 
only partial information about body zinc status. Hair 
zinc can provide information about chronic zinc deple- 
tion,* while tests of taste acuity have also been useful 
in diagnosing zinc depletion, on both an acute and 
chronic basis.???? Decreased taste acuity was noted by 
us in a previous patient with proven zinc deficiency®” 
and Van Rij reported hypogeusia in a patient with well 
documented zinc deficiency following TPN.** In this 
latter patient, administration of zinc completely re- 
versed all the symptoms of the deficiency. 

Therapeutic methods for reversal of chronic or acute 
zinc deficiency have utilized 40—80 mg of intravenous 
or up to 220 mg of oral zinc sulphate.?* While these 
levels are far in excess of that required for normal 
daily balance, there does not appear to be significant 
toxicity to zinc unless given in massive (gram) doses.?-? 

It is important to point out that the commonly held 
tenet that periodic infusions of fresh plasma or blood 
products will maintain adequate levels of body zinc 
appears unfounded in view of our present data. As yet, 
no study to support this widely held assumption has 
appeared. Based upon a previously formulated trace 
metal solution,” replacement with as much as 1.6 mg 
of zinc given intravenously daily for 16 days was not 
adequate to increase blood zinc levels. Patients in 
whom limited oral intake is possible were similarly not 
maintained while consuming liquids presumably con- 
taminated with zinc. Daily consumption of 500 to 700 ml 
of clear liquids in our study was accompanied by de- 
creases in serum zinc levels. 

Serum copper concentrations are usually stable in 
individual patients and are observed to be below normal 
only in rare cases.?*?? Because copper deficiencies pre- 
viously appeared to be unusual, some have recom- 
mended that replacement during TPN was unneces- 
sary.” As experience with total intravenous feeding 
has accumulated, however, cases of severe copper 
deficiency have been reported in children” and 
adults.'°°° In addition, longitudinal studies during 
parenteral feeding have shown decreases in blood 
copper over the course of therapy. ':!?:!? 

The results of this study also indicate a consistent 
decline in serum copper in patients undergoing TPN for 
one to five weeks. While it is not possible, based upon 
our data or those of others to identify the time course 
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over which the classical hematologic findings of copper 
deficiency appear, it would seem reasonable to assume 
that several weeks may be sufficient in previously mal- 
nourished patients. 

Defective absorption of iron in copper deficient 
animals may have relevance to the concurrent appear- 
ance of a microcytic, hypochromic anemia which may 
mask the true etiology.” Improvement in anemia may 
be noted with iron administration, but depression of 
leukocyte counts is not affected. Measurement of 
ceruloplasmin levels may allow some prediction of 
potential for copper deficiency.'? Obviously patients 
undergoing aggressive chemotherapy are often anemic 
and neutropenic and interpretation of findings is there- 
fore difficult. 

Levels of urinary copper excretion observed in these 
patients are two to four times the normal range.** As 
with zinc, urinary copper is principally complexed with 
animo acids, and elevated urinary copper excretion 
observed in this study may reflect the stripping of 
blood copper from albumin with subsequent excretion 
in the urine.*?? The nephrotic syndrome, Wilson's 
disease,” acute liver disease,” or Menkes steely hair 
disease'* have been associated with excessive urinary 
copper excretion. None of the patients reported here 
exhibited evidence of these pathological conditions. 

In the small group of patients who received a mean 
dose of 0.25 mg/day of parenteral copper replacement 
over 11 days, serum copper levels continued to fall by 
approximately 10 ug/dl. Previously suggested paren- 
teral replacement levels have varied from 0.4 to 1.0 mg/ 
day. Studies are currently being conducted to deter- 
mine the efficacy of such dosages in maintaining serum 
copper levels during intravenous feeding. It is apparent 
that concurrent blood product replacement is insuf- 
ficient to maintain copper levels in these patients as 
would be expected from known levels in these fluids. '® 

Excessive loss of zinc and copper is possible through 
fecal or intestinal fistula routes. While this mechanism 
has not been examined in our study, it would seem 
unlikely that this was a significant factor in our patients 
because intestinal losses were uniformly less than 200 
ml per day. 

It should also be noted that during the period of study 
no patient reported here developed clinical symptoms 
that could be directly attributed to deficiency of either 
zinc or copper. Two patients exhibited serum zinc 
levels less than 40 ug/dl during TPN; one patient de- 
veloped a plasma copper level below 40 ug/dl. While 
acute deficiency syndromes are now recognized for 
both elements, these clinical manifestations are vari- 
able and not necessarily correlated with blood metal 
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levels. The possibility that tissue stores may enable 
serum levels to be maintained at marginally low levels 
for sustained periods before the onset of acute de- 
ficiency symptoms is suggested from these and other 
data. !2:28-44 

Restricted intake associated with chronic loss of 
trace metals appears to be the most overt cause for 
reductions of zinc and copper concentrations during 
parenteral feeding. Levels of zinc and copper present 
in intravenous'*"* and parenteral nutrition'^^^ solutions 
measured by others and ourselves are certainly insuf- 
ficient to provide minimal requirements of these 
elements. It is also apparent that neither blood products 
nor limited oral intake are adequate to maintain zinc 
and copper concentrations in most patients. A trace 
element replacement regimen would appear to repre- 
sent an important adjunct to the care of patients during 
parenteral nutrition. 
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and gentamicin. N Engl J Med 296:349-353, Feb. 197 


“ „amikacin provides the physiciar 
with a better chance o 

obtaining therapeutic blood levels 
above and beyond the MIC 

of the organisn 

in question 


Klainer AS, Five questions: A comparativ 
analysis of the newest aminoglycoside 
film Sept. 1977 


“only one enzyme founc 
in gram-negative bacteric 
affected amikacin potency 
whereas six rA LIIS. 
affected gentamicin anc 
sisomicin; five, kanamy 
cin and tobramycin anc 
four, netilmici 


Price K, et al: Amikacin activity, Am J Meg 
(special issue) 14-24 June 1977 





Take a look at 


100 


In-vitro superiority "| 
against today's ` 
gram-negative 
hospital pathogens’ 


Against 409 bacterial isolates, Amikin‘ 
(amikacin sulfate) activity was compared 
to leading injectable antibiotics. None of 

these agents inhibited as high a percentage 40 
of strains as did Amikin. 
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Susceptibility determined by the agar dilution test 10 x z 

method, data on file, Bristol Laboratories. *Caution, in = W 

vitro data cannot be directly correlated to clinical < g 
effectiveness. 0 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is 

combined in vitro with ordinary 
aminoglycosides, a significant reduction in 
aminoglycoside activity may occur. 

Virtually unaffected in the presence of 
ticarcillin, Amikin is also minimally 
compromised by carbenicillin...while other 
aminoglycosides may lose up to 50% of their 
activity. 


Adapted from Holt HA, Broughall JM, McCarthy M, et 
al: Interactions between aminoglycoside antibiotics 
and carbenicillin or ticarcillin, /nfection 

4(2):107-109, 1976. 

* Caution, in vitro data cannot be directly 

correlated to clinical effectiveness. 
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Broader 
E AMIKACIN TOXIC LEVEL E E el * (65 
a D 
3 ; therapeutic index 
o Sas ‘ A 
e - Amikin's Toxic-to-Therapeutic Index 
9 9 (ratio of toxic serum level to Mean MIC) 
E S - is three times greater than the next leading 
E Amikacin 500 mg IM t . | ide! 
in volunteers Pe ee ; 
| E Because individual patient serum levels may 
20 20 vary from statistical averages, Amikin's broader 
margins reduce the risk of subtherapeutic 
or toxic dosage. 
GENTAMICIN TOXIC LEVEL 
10 10 
Gentamicin 1 mg/Kg IMT 
AMIKACIN 
MEAN MIC GENTAMICIN 
MEAN MIC* 
* Data on file, Bristol Laboratories 
0 0 tConcentration curves adapted from: Winter RE. 
hours 1 2 3 4 5 6 7 8 hours 1 2 3 4 5 6 7 8 Litwack KD, Hewitt WL: J infect Dis 124 (suppl): 
AMIKACIN GENTAMICIN 590-595, December 1971 


COMPARISON OF OTO- AND NEPHROTOXICITY 
IN ONE STUDY AS DETECTED BY AUDIOMETRIC 
& RENAL FUNCTION MONITORING 





li Well tolerated 
90 
As with other aminoglycosides, 
80 adverse auditory and renal reac- 
tions may occur at higher doses, 
70 reversible in some instances. But, 
in a study comparing the oto- and 
60 nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
- patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies 
40 have shown little or no differences 
in toxicity). 
30 : - a 
Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 
was needed to identify such a loss. Adverse 
20 23.1% renal reactions due to Amikin usually consisted 
of elevations of serum creatinine and/or BUN, 
which were usually reversible. 
10 
0 Adapted from Lerner SA, Seligsohn R, and 
AMIKIN GENTAMICIN Matz GJ. Comparative clinical studies of 
TREATED TREATED ototoxicity and nephrotoxicity of amikacin 
PATIENTS PATIENTS and gentamicin. Am J Med (special issue): 
(27) (26) 113-117, June 1977. 


Probably today's most 
important hospital antibiotic. 





- ?IM 
AMIKIN > 
AMIKACIN SULFATE 
Probably today's most important hospital antibiotic. 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN® (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestib- 
ular, Can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in 
infants is not known. Until more safety 
reports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 

Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
should be closely monitored in patients 
with Known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during therapy. 
Evidence of impairment in renal, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 

Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./ml. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
and casts. 

Concurrent and/or sequential use of 
topically or systemically neurotoxic or 
nephrotoxic antibiotics should be avoided. 

Amikin should not be given concur- 
rently with potent diuretics. 

Usage in Pregnancy: Amikin should be 
used in pregnant women only when 
clearly needed. 





Indications: 
Serious infections due to susceptible strains 
of Gram-negative bacteria including pseu- 
domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 
studies should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 


(including neonatal sepsis); in serious infec- 
tions of the respiratory tract, bones and joints, 
central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis), and in 

burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminog!ycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the "Warning" box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of known or 
suspected staphylococcal disease such as, 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot 
be used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated be- 
cause of the possibility of infections due to 
Gram-positive organisms such as strepto- 
cocci or pneumococci. 


Contraindications: 
A history of hypersensitivity to amikacin. 


Warnings: 
See “Warning” box above. 


Precautions: 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 


of other ototoxic or nephrotoxic agents should 
be avoiced either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, 
neomycin, streptomycin, cephaloridine, 
paromomycin, viomycin, polymycin B, colistin 
and vancomycin as well as certain diuretic 
agents such as ethacrynic acid or furosemide. 


Adverse Reactions: 
Ototoxicity—See "Warning box. 
Nephrotoxicity—Albuminuria, presence of 
red and white cells, casts, azotemia and 
oliguria have been reported. 
Other—Skin rash, drug fever, neadache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I.V. dose with normal renal 
function is 15 mg./Kg./day divided into 2 or 
3 equal doses administered at equally- 
divided intervals. For the heavier individual 
(greater than 100 Kg.), the total daily dose 
should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns 
(see box "Warning ), it is recommenced that 
a loading dose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be reevaluated and, if continued, 
renal and auditory functions should be 
monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administering normal doses at prolonged 
intervals or by administering reduced doses 
at a fixed interval. 

The soluticn for intravenous use is pre- 
pared by adding the contents of a 500 mg. 
vial to 200 mi. of sterile diluent such as 
Normal Saline or 5% Dextrose in Water or 
any other compatible solution. 

The solution is administered over a 30- to 
60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use 
sterile aqueous solution: 100-mg., 500-mg., 
and 1.0-Gm. vials. 


BRISTOL LABORATORIES 
BRISTOL Division of Bristol-Myers Co. 
Syracuse, New York 13201 
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Interested in 


reconstructive surgery? 





Here's what some experts 


5th Edition. BONE TUMORS. By Louis Lichtenstein, M.D. The 
5th edition of this successful reference again investigates the 
pathology of bone tumors from a clinical viewpoint — stressing 
accurate diagnosis for correct treatment. After introductory chapters 
on general aspects of clinical management and radiographic 
interpretation, Dr. Lichtenstein focuses on specific malignancies — 
employing both roentgenograms and photomicrographs as 
diagnostic evidence. 1977. 466 pp., 525 illus. Price, $38.50. 


New Volume XVIII! SYMPOSIUM ON AESTHETIC SURGERY 
OF THE BREAST. Edited by John Q. Owsley, Jr., M.D., F.A.C.S. and Rex 
A. Peterson, M.D.; with 38 contributors. In five detailed sections, this 
clinically-oriented resource provides an up-to-date, comprehensive 
overview of cosmetic and reconstructive breast surgery. Emphasizing 
a problem-solving approach, outstanding original papers: establish 
esthetic goals; describe techniques; illustrate and compare results; and 
explain possible complications and their management. October, 
1978. 378 pp., 828 illus. Price, $65.00. 


New Volume XVII! SYMPOSIUM ON THE NEUROLOGIC 
ASPECTS OF PLASTIC SURGERY. Edited by Simon Fredricks, M.D., 
F.A.C.S.; and Garry S. Brody, M.D., F.A.C.S.; with 43 contributors. This 
new addition to the symposia series can help you deal more effectively 
with debilitating neurological conditions. Reflecting a 
multidisciplinary approach, internationally known authorities 
explore, in depth, the successful surgical management of traumatic, 
inherited and acquired conditions. October, 1978. 344 pp., 385 illus. 
Price, $49.50. 


SURGERY OF THE PANCREAS: A Text and Atlas. Edited by 
Avram M. Cooperman, M.D. and Stanley O. Hoerr, M.D.; with 18 
contributors. Pancreatic diseases are often difficult to diagnose and 
treat because of the nature of the pancreas and its anatomical 
situation. This volume offers you practical information gained by 
actualclinical experienceat the renowned Cleveland Clinic. Emphasis is 
on proper assessment of pancreatic disease and "preferred" surgical 
approaches. 1977. 274 pp.. 273 illus. Price, $44.50. 


Order by phone! Call toll-free (800) 325-4177, ext. 10. In 
Missouri, call collect (314) 872-8370, ext. 10 during regular 
business hours. A90042 17 05. 


Why not order today? 





have to say. 





A New Book! THE BREAST. Edited by H. Stephen Gallager, M.D.: 
Henry P. Leis, Jr., M.D., F.A.C.S.; Reuven K. Snyderman, M.D., F.A.C.S.; 
and Jerome A. Urban, M.D.; with 39 contributors. Incorporate 
up-to-date diagnostic, therapeutic and rehabilitation methods for 
breast diseases and related problems in your practice with this 
comprehensive new volume. Outstanding specialists help you gain 
new perspectives on breast problems and provide the most current, 
clinically- oriented research available. November, 1978. Approx. 656 
pp.. 343 illus. About $59.50. 


New 4th Edition! DuVries SURGERY OF THE FOOT. By Roger 
A. Mann, M.D. December, 1978. Approx. 624 pp., 1,053 illus. About 
$39.50. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


Yes! | want to inspect an on-approval copy of the book(s) 
I've checked below. 

___. BONE TUMORS (3005-3) $38.50 

_____ SYMPOSIUM ON AESTHETIC SURGERY OF THE BREAST 
(3793-7) $65.00 

______ SYMPOSIUM ON THE NEUROLOGIC ASPECTS OF PLASTIC 
SURGERY (1679-4) $49.50 

SURGERY OF THE PANCREAS (1032-X) $44.50 

— —— THE BREAST (1727-8) $59.50* 

— DuVries SURGERY OF THE FOOT (2333-2) $39.50* 
*Estimated price, subject to revision prior to publication. 

O Bill me 





Payment enclosed 





LI 
O mastercharge * _ 
D 


VISA # 








Name 





Address 


City —— 
30-day approval good in U.S. and Canada. 
Prices effective in U.S.A. only 


COMPLETE AND MAIL TO: The C. V. Mosby Company. 
11830 Westline Industrial Drive, St. Louis. Mo. 63141 


State — Zip Code . 
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ATLAS OF APPLIED 
VASCULAR SURGERY 


By KIYOSHI INOKUCHI, M.D., 
and AKIRA KUSABA, M.D. 


Here is a unique and timely atlas text describing 
the wide variety of diseases and lesions that have 
been successfully treated through vascular anas- 
tomoses performed with a new stapling instrument 
Originated and perfected by Dr. Inokuchi. 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instruments beyond the repair and recon- 
struction of vessels, to other areas of surgery. For 
example, use of the Inokuchi stapling instrument 
has made possible the free transplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussion of the many 
problems and difficulties which arise in portacaval 
shunt for portal hypertension. The authors have 
realized success in this operation and describe a 
new technique—left gastric venous-caval shunt. 


This highly descriptive book contains details on 
the design of the Inokuchi vascular stapler and 
Step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories. 


198 pages / 301 illustrations, including 68 photographs. 
11 in color / 21 Tables / 1975 / $57.00. 
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Lippincott 


J. B. Lippincott Company 
East Washington Square e Phila., Pa. 19105 


Please send me: 
O ATLAS OF APPLIED 


VASCULAR SURGERY ! $57.00 
Name 
Address 
CIN Leu SISO zZID 


Charge and bill me 


[] Payment enclosed 
Plus postage & handling 


Save postage & handling 


Also available at your medical bookstore AS 1/79 
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Tablets d 
P i (8) C 


DESCRIPTION Each yellow, scored tablet contains 
4.50 mg. oxycodone HCI (WARNING: May be habit 


forming), 0.38 mg. oxycodone terephthalate (WARN- 


ING: May be habit forming), 224 mg. aspirin, 160 mg. 
phenacetin, and 32 mg. caffeine 


INDICATIONS For the relief of moderate to moderately 
severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done, aspirin, phenacetin or caffeine. 


WARNINGS Drug Dependence Oxycodone can pro- 


duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCODAN™, and it should be prescribed and admin- 
istered with the same degree of caution appropriate to 
the use of other oral narcotic-containing medications. 
Like other narcotic-containing medications, 
PERCODAN* is subject to the Federal Controlled Sub- 
stances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks such 
as aning a car or operating machinery. The patient 
using PERCODAN * should be cautioned accordingly. 


Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS depres- 
sants (including alcohol) concomitantly with 
PERCODAN* may exhibit an additive CNS depres- 
Sion. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced. 


Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCODAN ® should 
not be used in pregnant women unless, in the judg- 
ment of the pyseen, the potential benefits outweigh 
the possible hazarcs. 


Usage in children PERCODAN* should nct be 
administered to children. 


Salicylates should be used with caution in the pre- 
sence of peptic ulcer or coagulation abnormalities. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of nead injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Further- 
more, narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 


Acute abdominal conditions The administration of 
PERCODAN* or other narcotics may obscure the 
diagnosis or clinical course in patients with acute ab- 
dominal concitions. 

Special risk patients PERCODAN * should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of hepat- 
ic or renal function, hypothyroidism, Addison s disease. 
and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys 
when taken in excessive amounts for a long time. 
ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headedness, 
dizziness, sedation, nausea and vomiting. These 
effects seem to be more prominent in ambulatory than 
in nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 
Other adverse reactions include euphoria, dysphoria, 
constipation and pruritus. 

DOSAGE AND ADMINISTRATION Dosage shoulc be 
adjusted according to the severity of the pain and the 
response of the patient. The usual adult dose is one 
tablet every 6 hours as needed for pain 


DRUG INTERACTIONS The CNS depressant effects 
of PERCODAN® may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 


indo Inc. 


Manati, Puerto Rico 00701 
Subsidiary of Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


MIUI DI LA 


1. Determine need 


2. Prescribe a rapid- 
acting agent 


3. Minimize 
potential risk 


4. Provide adequate 
analgesia with 
minimum doses 







PERCODAN* is a registered trademark of Endo Inc. 


FERCODAN 





What is causing pain? How is it perceived by 
you and your patient? 


Select a readily-absorbed oral agent that 
usually acts within 15 to 30 minutes. 


Prescribe in limited quantities for selected 
patients. 


Schedule II classification means no refills, no 
telephone Rx. Patients with persistent pain 
must return for your evaluation of analgesic 
needs. 


Consider PERCODAN" because patients 
rarely ask for increased dosage. 
PERCODAN’ relief can last up to six hours- 
until time for next tablet. 


Effective relief of moderate 
to moderately severe pain 
Tablets 





each yellow, scored tablet contains: 4.50 mg oxycodone HCI 
(WARNING: may be habit forming), 0.38 mg oxycodone terephthalate 
(WARNING: may be habit forming), 224 mg aspirin, 160 mg 
phenacetin, 32 mq caffeine 


Please see facing page for Brief Summary of prescribing information. 


See below for important product information concerning warnings, adverse reactions, patient selection and prescribing and precautionary recommendations. 
eee ;}§ ; OOOO VON BICOL GI precautionary récommengations. 


Let the healing begin 
in pain-free Comfort 


fflatCaifie hydrochloride 


brang ot 


bupivacaine hydrochloride 


with or without epinephrine 1 200 000 





Indications: Peripheral nerve block, infiltration, sym- 
pathetic block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in 
patients with known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND 
DRUGS SHOULD BE READILY AVAILABLE WHEN 
ANY LOCAL ANESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been 
performed in rats and rabbits and there is no evidence 
of harm to the animal fetus. The relevance to the 
human is not known. Safe use in pregnant women 
other than those in labor has not been established. 


Until further clinical experience is gained, paracervical 
block with Marcaine is not recommended. Fetal brady- 
cardia frequently follows paracervical block with some 
amide-type loca! anesthetics and may be associated 
with fetal acidosis. Added risk appears to be present 
in prematurity, toxemia of pregnancy, and fetal distress. 


The obstetrician is warned that severe persistent hy- 
pertension may occur after administration of certain 
oxytocic drugs, if vasopressors have already been 
used during labor (e.g., in the local anesthetic solution 
or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly 
epinephrine or norepinephrine, should be used with 
extreme caution in patients receiving monoamine oxi- 
dase (MAO) inhibitors or antidepressants of the 
triptyline or imipramine types, because severe, pro- 
longed hypertension may result. 


Local anesthetics which contain preservatives, i.e., 
those supplied in multiple dose vials, should not be 
used for caudal or epidural anesthesia. 


Until further experience is gained in children younger 
than 12 years, administration of Marcaine in this age 
group is not recommended. 


Precautions: The safety and effectiveness of local 
anesthetics depend upon proper dosage, correct tech- 
nique, adequate precautions, and readiness for 
emergencies. 


The lowest dosage that gives effective anesthesia 
should be used in order to avoid high plasma levels 
and serious systemic side effects. Injection of re- 
peated doses of Marcaine may cause significant in- 
crease in blood levels with each additional dose, due 
to accumulation of the drug or its metabolites or due 
to slow metabolic degradation. Tolerance varies with 
the status of the patient. Debilitated, elderly patients 
and acutely ill patients should be given reduced doses 
commensurate with age and physical condition. 


Solutions containing a vasoconstrictor should be used 
cautiously in areas with limited blood supply, in the 
presence of diseases that may adversely affect the 
patient's cardiovascular system, or in patients with 
peripheral vascular disease. 


Marcaine should be used cautiously in persons with 
known drug allergies or sensitivities, particularly to 
the amide-type local anesthetics. 

Serious dose-related cardiac arrhythmias may occur 
if preparations containing a vasoconstrictor such as 
epinephrine are employed in patients during or follow- 
ing the administration of chloroform, halothane, cyclo- 


PRODUCT IDENTIFICATION 
















Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 
bupivacaine HCI) 
% mg./ml. Dilution mg./ml. mg./ml. = ml/ml  mg./ml. 
0.25 25 — — 
0.25 2.5 1:200,000 2 
0.5 9.0 — — 
0.5 5.0 1:200,000 2 
0.75 1.5 - 
0.75 15 1:200,000 Not Available in Vials 


MULTIPLE DOSE VIAL 







propane, trichloroethylene, or other related agents. In 
deciding whether to use these products concurrently 
inthe same patient, the combined action of both agents 
upon the myocardium, the concentration and volume 
of vasoconstrictor used, and the time since injection, 
when applicable, should be taken into account. 


Caution is advised in administration of repeat doses 
of Marcaine to patients with severe liver disease. 


Adverse Reactions: Reactions to Marcaine are char- 
acteristic of those associated with other amide-type 
local anesthetics. A major cause of adverse reactions 
to this group of drugs is excessive plasma levels, 
which may be due to overdosage, inadvertent intra- 
vascular injection, or slow metabolic degradation 


Excessive plasma levels of the amide-type local anes- 
thetics cause systemic reactions involving the central 
nervous system and the cardiovascular system. The 
central nervous system effects are characterized by 
excitation or depression. The first manifestation may 
be nervousness, dizziness, blurred vision, or tremors. 
followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement 
may be transient or absent, the first manifestation may 
be drowsiness, sometimes merging into unconscious- 
ness and respiratory arrest. Other central nervous 
system effects may be nausea, vomiting, chills, con- 
striction of the pupils, or tinnitus. The cardiovascular 
manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure 
changes (usually hypotension), and cardiac arrest. In 
obstetrics, cases of fetal bradycardia have occurred 
(see Warnings). 


Allergic reactions, which may be due to hypersensi- 
tivity, idiosyncrasy, or diminished tolerance, are char- 
acterized by cutaneous lesions (e.g., urticaria), edema, 
and other manifestations of allergy. Detection of sen- 
Sitivity by skin testing is of doubtful value. 


Reactions following epidural or caudal anesthesia 
also may include: high or total spinal block; urinary 
retention; fecal incontinence; loss of perineal sen- 
sation and sexual function; persistent analgesia, 
paresthesia, and paralysis of the lower extremities: 
headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anes- 
thetics require symptomatic treatment; there is no 
specific cure. The physician should be prepared to 
maintain an airway and to support ventilation with 
oxygen and assisted or controlled respiration as re- 
quired. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appro- 
priate, vasopressors (preferably those that stimulate 
the myocardium). Convulsions may be controlled with 
oxygen and intravenous administration, in small incre- 
ments, of a barbiturate, as follows: preferably, an 
ultrashort-acting barbiturate such as thiopental or thi- 
amylal; if this is not available, a short-acting barbiturate 
(e.g , secobarbital or pentobarbital) or diazepam. Intra- 
venous barbiturates or anticonvulsant agents should 
only be administered by those familiar with their use. 


References: 

1. Moore DC, Bridenbaugh LD, Thompson GE: Bupiv- 
acaine hydrochloride: asummary of investigational 
use in 3,274 cases. Anesth Analg 50: 856-872, 1971. 

2. Moore DC, Bridenbaugh LD, Thompson GE, et al: 
Bupivacaine:areviewof11,080cases. Anesth Analg 
57:42-53, 1978. 


FORMULA 


Breon Laboratories 
90 Park Avenue, New York, N.Y. 10016 


SINGLE DOSE AMPUL 








6096 Edetate | Sodium Thio- Ascorbic 6096 Edetate 
Sodium Calcium | Bisulfite glycerol ^ Acid Sodium Calcium 
Lactate Disodium Lactate Disodium 
ml./ml. mg./ml.|] mg./m. X ml./ml. mg./ml. ml./ml. mg./ml. 

5 001 2 0017 0.1 
5 001 2 0017 0.1 
5 .001 2 0017 0.1 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 


"Solutions of Marcaine that contain epinephrine should not be autoclaved. 


Federal law prohibits dispensing without a prescription. 


Let the healing begin 
in pain-free comfort 


Of all commonly used 

local anesthetics, Marcaine® 
defers pain for so long, there's 
significantly less need for post- 
operative analgesics.“ 


Mercaine hydrochloride 


brand of 


E di i 
bupivacaine hydrochloride ...::::.::: 
epinephrine 1:200,000 


See adjacent page for prescribing information. 
As with any local anesthetic. inadvertent intravascular injection may result in general convulsions. 
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New! 


SURGICAL 
ENDOCRINOLOGY 


Clinical Syndromes 


D 
Edited by 


STANLEY R. FRIESEN, M.D., Ph.D.(Surg.) 


with 28 contributors 


Here is up-to-the-minute, useable information 
on the known endocrine syndromes requiring 
the attention of surgeons and other physicians. 
The book encompasses all the surgically signifi- 
cant endocrinopathies, both common and rare, 
all ages of patients, from the newborn to the 
elderly, and all accepted techniques of clinical 
and laboratory diagnosis, as well as surgical and 
conservative management. 


The relevant basic sciences are integrated with 
current diagnostic and therapeutic techniques. 
Each of the contributors is a leading authority 
writing on his own area of special interest. 


Among the unique features of this text you'll 
find an illuminating commentary on each 
chapter by Dr. Friesen... step-by-step diagnos- 
tic flowcharts . . . a central table of the humoral 
and biological actions of 20 important endocrine 
syndromes . . . mnemonic names for the 
syndromes . . . diagrammatic illustrations de- 
picting the pathophysiology of each syndrome 
as a composite of clinical findings. 


The volume presents a wealth of extraordin- 
arily current developments, featuring informa- 
tion on such innovative concepts and practices 
as the APUD series of endocrine cells—their 
origin, identification, and clinical applications, 
and the future surgical management of endo- 
crinopathies via transposition and transplan- 
tation of endocrine tissues. 


430 Pages / 110 Illustrations / 1978 / $27.00 
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Please send me: 
Friesen: SURGICAL ENDOCRINOLOGY .... $27.00 
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Q Payment enclosed (Save postage and handling) 
O Charge and bill me (Plus postage and handling) 


Also available at your medical bookstore 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 
Combined Kantrex® Injection 

and Pediatric Injection 

(kanamycin sulfate injection) 

(13) 2/28/78 

For completeinformation, consult Official Package Circular. 
WARNING: 

The major toxic effect of parenterally administered kana- 
mycin sulfate is its action on the auditory portion of the 
eighth nerve. High frequency deafness usually occurs 
first and cen be detected by audiometric testing. Tinnitus 
or vere may occur and are evidence of vestibular in- 
jury and impending bilateral irreversible deafness. 


In patients with impaired kidney function, the risk of 
severe ototoxic reactions and permanent deafness is 
sharply increased. In such cases, the daily dosage should 
be reduced and the interval between doses lengthened. 
If there is evidence of progressive renal dysfunction 
(increasing NPN, BUN, creatinine or oliguria) during 
therapy, audiometric tests are advised and discontinua- 
tion of the drug should be considered. 


Older patients and patients receiving a total dose of mese. 
than 15 Gm. of kanamycin sulfate should be carefully 
observed for signs of eighth nerve damage. 


Infants and cnildren generally tolerate the drug well: and 
when the recommended precautions are followed, the 
incidence of toxic reactions is low. 


Neuromusculer paralysis with respiratory depression 
may occur when kanamycin sulfate is administered intra- 
peritoneally ig e: with anesthesia and muscle- 
relaxing drugs. Although there have been isolated reports 
of respiratory depression following intraperitoneal in- 
stillation of kanamycin, there is no conclusive proof that 
this side effect can be produced with recommended 
doses of the drug. 


The concurrent systemic use of other ototoxic and/or 
nephrotoxic drugs, particularly streptomycin, polymyxin 
B, polymyxin E (colistin), neomycin, gentamicin, and 
viomycin should be avoided. 


The administration of kanamycin sulfate and rapid acting 
diuretic agents, e.g. ethacrynic acid, furosemide, meral- 
luride sodium, sodium mercaptomerin, and mannitol 
(particularly when the diuretic is given intravenously) 
may cause irreversible deafness. Concurrent use of these 
agents should be avoided. (See "Adverse Reactions".) 


Usage in Pregnancy 

Safely of this drug in human pregnancy has not been 
established. 

CONTRAINDICATIONS: 

A history of hypersensitivity to the drug. Prior auditory 
damage by kanamvcin or other pen ototoxic agents 
may be a contraindication if effective, alternative therapy 
is available. 

THIS DRUG IS NOT INDICATED IN LONG-TERM THER- 
APY (e.g. Tuberculosis) BECAUSE OF THE OTOTOXIC 
HAZARD WITH EXTENDED ADMINISTRATION 

WARNING: 

See "Warning" box above. 

PRECAUTIONS: 
Obtain audiograms before and during therapy in patients 
with renal dysfunction when treatment lasts more than 5 
days. Stop Kantrex if tinnitus or hearing loss occurs. 
Hydrate patients to prevent chemical irritation of the 
renal tubules. Assess renal function periodically, both 
before and during therapy. If signs of renal irritation 
occur (casts, cells, proteinuria), increase hydration and 
reduce the dosage or the frequency of dosage if neces- 
sary. In azotemic patients, the eet (in hours) of 
doses may be obtained by multiplying the serum cre- 
atinine by 9. If azotemia or oliguria occurs, discontinue 
therapy. Mycotic or bacterial superinfection may occur. 


ADVERSE REACTIONS: 

doo Anco a — albuminuria, presence of white and red 
cells, granular casts, azotemia and oliguria have been 
reported. 

Ototoxicity — see box warning. 


Irritation or pain at the injection site, skin rash, drug 
fever, headache and paresthesias. 


DOSAGE AND ADMINISTRATION: 

The usual dose is 7.5 mg./Kg./12 hours I.M. or I.V. The 
average adult dose is 1 Gm. daily. The maximum adult 
total daily dose should not exceed 1.5 Gm. by all routes 
of administration and the total amount administered 
should not exceed 15 Gm. 


The intravenous route is used only if intramuscular ad- 
ministration is not feasible. The 500 mg. dose is added 
to the 200 ml. of sterile diluent and administered 60 tc 
80 drips/minute. 
When used as intraperitoneal instillation, the above dose 
is diluted in 20 ml. of sterile diluent. If possible, in- 
Stillation should be postponed until after patient is fully 
recovered from effects of anesthesia and muscle-relaxing 
drugs. 
As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 ml. of physiological saline and nebulize 
Kantrex Injection in concentrations of 0.25 per cent (2.5 
mg./ml.) has been used satisfactorily as an irrigating 
solution in abscess cavities, pleural spaces, peritoneal 
and ventricular cavities. 
SUPPLIED: 
Rubber capped vials as a ready-to-use sterile aqueous 
solution in two concentrations: 
KANTREX INJECTION (kanamycin sulfate injection) 

NDC 0015-3502-20 — 500 mg. per 2 ml. 

NDC 0015-3502-24 CIEN Syringe (500 mg. per 

m 


NDC 0015-3503-20 — 1.0 Gm. per 3 ml. | 
KANTREX PEDIATRIC INJECTION (kanamycin sulfate in- 
jection) 

NDC 0015-3512-20 — 75 mg. per 2 ml 
(activity assayed as kanamycin base) 


When did you last hear 
tave reviews* 
Jor an intraperitoneal 


irrigation agent? 


“We were satisfied that kanamycin was not 
only safe, but also effective in improving 
survival in the presence of peritoneal con- 
tamination. ge Nelson, J.L., etal.: Symposium on Surgical In- 


fections and Antibiotics, Surg. Clin. of N.A. 
55:6, pages 1391-1395, (December) 1975. 


“Kanamycin has been employed in 128 
patients at the time of operation for intra- 
peritoneal contamination of various types. 
There has been no evidence of toxicity 


from this use of kanamycin.” 
— Cohn, I., Jr., and Cotiar, A.M.: Ann. Surg. 155:532 (Apr.) 1962. 


“Wider usage of intraperitoneal kanamycin 
is advocated when intraperitoneal antibi- 
otic therapy is indicated. g” Cohn, I., Jr., and Cotlar, 


A.M.: Ann. Surg. 155:532 
(Apr.) 1962. 


“Immediate operative use of intraperi- 
toneal antibiotic treatment has lowered 
the incidence of complications and mor- 


tality by 42%,” Clowes,G.H.A.:Forum on Peritonitis, Mod. 
Med.40:153 (Apr. 17) 1972. 


...our Choice at the operating table is kana- 


mycin... ”_ Clowes, G.H.A.: Forum on Peritonitis, Mod. Med. 
40:153 (Apr. 17) 1972. 


“Intraperitoneal kanamycin therapy is 
strongly advocated for any patient with 


LÀ Ld L4 33, 
peritonitis. ”—pvivicenti, F.C., and Cohn, 1., Jr.: Am. Journ. 
Surg. 111:1, pages 147-153, (June) 1965. 


“In peritonitis, intraperitoneal administra- 


tion of kanamycin can be recommended..." 
— Pissiotis, C.A., et al.: Surg. Gynecol. Obstet. 134:995 (June) 1972. 


Kantrex 
KANAMYCIN SULFATE 


aknown 


NDC 0015-3503-20 
Kantrex' 


quantity 


Tw) BRISTOL LABORATORIES 
BRISTOL Div. of Bristol-Myers Company 
Syracuse, New York 13201 
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PRESERVE and PROTECT 
YOUR COPIES OF 
ANNALS of SURGERY 


Now, your journals can become a hand- 
some addition to your professional library. 


These file boxes are designed and cus- 
tom-made to keep your copies orderly, 
readily accessible and clean. 


Durable book-binder's board covered 
with scuff-resistant, washable Leathertex. 
Lettering embossed in 23-Karat gold leaf. 


` A aes M UNEe ci m EEE Se Siri EM 


Jesse Jones Box Corp. (since 1843) 
Dep’t. JBLA—Phila., Pa. 19141 


Gentlemen: Kindly send me: 
Reasonably priced, too. Only $4.95 ea. O 


3 for $14.00 O 6 for $24.00 O 
Add $1.00 postage per file for orders outside the U.S. 


| 

| 

i 

| 

i 

| 

| 

| 

| 

| 

1] Check enclosed (Make check payable to: 
| Jesse Jones Box Corp., Box 5120, Phila., Pa. 
| 19141) 
| 

| 

| 

| 

| 

| 

| 

| 


Name 





Address 
City/State/Zip 








Shipped postpaid U.S. only. Satisfaction unconditionally 
guaranteed or your money back. 
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Tablets 


PERCOCET-5 C 


Brief Summary of Prescribing Information 

DESCRIPTION Each tablet of PERCOCET®-5 contains 
5 mg oxycodone hydrochloride (WARNING: May be habit 
forming), 325mg acetaminophen (APAP). 


INDICATIONS For the relief of moderate to moderately 
severe pain. 

CONTRAINDICATIONS Hypersensitivity to oxycodone or 
acetaminophen. 

WARNINGS Drug Dependence Oxycodone can produce 
drug cependence of the morphine type and, therefore, 
has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCOCET®-5, and it should be prescribed and 
administered with the same degree of cautior m> 
appropriate to the use of other oral narcotic-containing 
medications. Like other narcotic-containing 
medications, PERCOCET®-5 is subject to the Federal 
Controlled Substances Act. 

Usage in ambulatory patients Oxycodone may impair 
the mental and/or physical abilities required for the 
performance of potentially hazardous tasks such as 
driving a car or operating machinery. The patient using 
PERCOCET®-5 should be cautioned accordingly. 
Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET®-5 may exhibit an additive CNS depression. 
When such combined therapy is contemplated, the dose 
of one or both agents should be reduced. 

Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects on 
fetal development. Therefore, PERCOCET®-5 should not 
be used in pregnant women unless, in the judgment of 
the physician, the potential benefits outweigh the 
possible hazards. 

Usage in children PERCOCET*-5 should not be 
administered to children. 

PRECAUTIONS Head injury and increased intracranial 
pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. 
Furthermore, narcotics produce adverse reactions 
which may obscure the clinical course of patients with 
head injuries. 

Acute abdominal conditions The administration of 
PERCOCET®-5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 

Special risk patients PERCOCET*-5 should be given 
with caution to certain patients such as the elderly or 
debilitated, anc those with severe impairment of 
hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 


ADVERSE REACTIONS The most frequently observed 
adverse reactions include light-headedness, dizziness, 
sedation, nausea and vomiting. These effects seem to 
be more prominent in ambulatory than in 
nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 


Other adverse reactions include euphoria, dysphoria, 
constipation, skin rash and pruritus. 


DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. It may occasionally be 
necessary to exceed the usual dosage recommended 
below in cases of more severe pain or in those patients 
who have become tolerant to the analgesic effect cf 
narcotics. PERCOCET®-5 is given orally. The usual 
adult dose is one tablet every 6 hours as needed for 
pain. 

DRUG INTERACTIONS The CNS depressant effects of 
PERCOCET®-5 may be additive with that of other CNS 
depressants. See WARNINGS. 6085 BS 
DEA Order Form Required. 

PERCOCET* is a U.S. registered trademark of Endo Inc. 


Endo Inc. 


Manati, Puerto Rico 00/01 ` 
Subsidiary of Endo Laboratories, Inc. Gl) PONT 


Subsidiary of the DuPont Company er 


SOME PEOPLE 


CAN TOLERATE ANYTHING 





dj 


Each tablet! contains 5 mg oxycodone.HCI (WARNING: May be habit fori] 


ae 9. dein and peii iate (APAP) (t e a tod AE $ 


ABFOR THOSE WHO CANT-TOLERATE ASPRIN' 


3 indicated for-moderate to moderately severe-pain 





^ o contains well-tolerated acetaminophen e . 
a provides the effective analgesia of oxycodone ~ 
* «.5*- O scored tablet permits finer titration 7. , 3X. 
UL "« S o convenient, economical qóh dosage = - 


‘ey? 


Please see opposite page for brief summary of prescribing information. 
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Surgical 
Oncology 
Fellowships 
at NIH 


The Surgery Branch of the National 
Cancer Institute, National Institutes of 
Health, Public Health Service, is 
offering a limited number of two-year 
Fellowship (Clinical Associate) 
positions to outstanding candidates 
who have completed at least two years 
of residency training in surgery. 


The surgical oncology training program 
consists of six to eight months of 
primary clinical responsibility for 
Surgical patients on the wards of the 
Clinical Center of the National 
Institutes of Health. The remaining 
time is spent in full-time laboratory 
research. A third year of continued 
research experience is provided for 
selected surgical Fellows. Emphasis is 
placed on a broad multi-disciplinary 
view of cancer management and in an 
intensive laboratory research 
experience. 


Trainees who qualify for the 
Commissioned Corps, U.S. Public 
Health Service, have a starting salary 
of $20,500 with a variety of additional 
benefits plus a substantial bonus in the 
third year. Moving and travel expenses 
are paid and health care is free for 
Commissioned Corps. Civil Service 
positions at a comparable pay scale are 
also available. Positions begin on July 
1, 1980, 1981. For further information 
and for application procedures, 
contact: 


Dr. Steven A. Rosenberg 
Chief, Surgery Branch 
National Cancer Institute 
National Institutes of Health 
Public Health Service 

Bldg. 10, Room 10N116 
Bethesda, MD 20014 
Telephone: (301) 496-4164 





An NIH Associate Program 


An Fanal Onnortiinitw Emnlawver 





Quick Reference To 


Surgical Emergencies 


Edited by Gerald W. Shaftan, M.D. `>- 
and Bernard Gardner, M.D. 


This handy manual, packed. with clinical data 
In easy-to-use outline form, is designed for in- 
stant use in helping you evaluate the surgical 
emergency, make the diagnosis und carry out 
the indicated treatment. 
Divided into two broad categories of trau- 
matic and non-traumatic surgical emergencies 
the book systematically covers: Techniques of 
evaluating the patient and applying diagnostic 
criteria... Radiologic procedures. that are 
necessary... Anesthesia considerations . 
Fluid and electrolyte replacement. 
The patient evaluating techniques, diagnostic 
steps and surgical treatment are presented 
step-by-step with each individual entry num- 
bered for simplicity. 
Subject matter includes emergencies Occurring 
in the areas of general, orthopaedic. neuro- 
logic, Ophthalmic, thoracic, plastic, urologic, 
head and neck. and pediatric surgery. 
All who are involved in surgical emergency 
treatment will appreciate this easy-to-use. 
time-saving manual. 
664 Pages e 50 Illustrations e 1974 
Flexible Binding e $23.75 


Also available at your medical bookstore. AS 1/79 
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RERED: Dilaudid is hydromorphone, a hydro- 

genated ketone of morphine 

indications: For relief of moderate to severe pain 

Contraindications: Suspected increased intracra- 
nial pressure, status asthmaticus 

Warnings: May be habit forming with a potential for 

addiction equivalent to morphine in equi-anaigesic 

doses. Tolerance may also occur. As with all narcot- 

ics, use in early pregnancy only when expected bene- 

fits outweigh risks 


Adverse Effects: Nausea, vomiting, diarrhea, con- 
stipation, anorexia and somnolence may occur al- 
hanah iinmlibaln:isanth annranriata Anca calartinn 


hours, aS necessary, for moderate to moderately se 
vere pain. For more severe pain, 3-4 mg or more qe 
4-6 hours, as necessary, may be required. 
Treatment of Overdosage: |f overdosage is treate 
within an hour, emesis and gastric lavage should be 
attempted. Special attention should be given to respi- 
ration and, if depression occurs, it may be an- 
tagonized by the use of naloxone hydrochloride 
(Narcan*) — Endo, nalorphine hydrochloride 
(Nalline*)— Merck Sharp & Dohme or levallorphar 
tartrate (Lorfan*) — Roche, as recommended by the 
manufacturer. Other supportive measures should be 
annliori when indicated 


The first step after injectables i in post-op analgesia 


side and potency on other side as follows: greer 
mg; orange—2 mg; pink 3 mg and yellow — 4 
Available in: 1 mg — bottles of 100 (NDC 3$ 0044-1! 
02), 2 mg — bottles of 100 (NDC #0044-1022-02) 

500 (NDC #0044-1022-03), 3 mg — bottles of 
(NDC #0044-1023-02), 4 mg — bottles of 100 (M 
#0044-1024-02) and 500 (NDC #0044-1024-03) 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 


USCI proudly presents the 


USC! DEBAKEY 


VASCULAR PROSTHESES 


JUST ASK FOR Usci'ss V-II 


For better bleeding control and 
dependable healing characteristics... 





USCI, A DIVISION OF C.R. BARD, INC. BOX 566. BILLERICA, MASS. 04821, 617 - 667 - 2511 
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Nip tintne gut. 


Torecan can help control nausea 
and vomiting with dual action:* 
1) against circulating emetics 


(at the CTZ) 


2) against emetic sights, emotions, 
and organ insults (at the TVC) 


In using Torecan, the physician 


should consider the adverse 


reactions which are associated 
with the drug specifically and 


ohenothiazines generally.** 


lorecan 


(thiethylperazine) e 


tranquilizer. 


a It's not for sedative use. 
a It's not intended as a 


a It's not an antihistamine. 


symptoms. 


s It's not intended for psychotic 


* As shown in animal studies; TVC — True 


Vomiting Center, CTZ — Chemoreceptor 


Trigger Zone. 


**Please see brief summary for detailed 


information concerning potential 


adverse reactions. 





Injectable —10 mg/2ml (thiethylperazine malate, NF) 


for IM injection only 


Suppositories—10 mg (thiethylperazine maleate, NF) 


Tablets—10 mg (thiethylperazine maleate, NF) 


Torecan" (thiethylperazine) 

Tablets, Suppositories and Injection 
Contraindications: Severe CNS depression, 
comatose states, and in patients who have 
demonstrated a hypersensitivity to phenothiazines 
(e.g.. blood dyscrasias, jaundice) Because 
severe hypotension has been reported after the 
intravenous administration of phenothiazines, this 
route of administration is contraindicated. The 
drug is contraindicated in pregnancy 

Warnings: Phenothiazines are capable of 
potentiating CNS depressants as well as atropine 
and phosphorous insecticides The drug may 
impair mental and/or physical ability required in 
the performance of potentially hazardous tasks 
such as driving a Car or operating machinery 
Postoperative Nausea and Vomiting’ When used 
to control postoperative nausea and vomiting in 
patients undergoing elective surgical procedures 
restlessness and postoperative ENS depression 
during anesthesia recovery may occur. Possible 
postoperative complications of a severe degree of 
any of the known reactions of this class of drug 
must be considered. Postural hypotension may 
occur after an initial injection, rarely with the 
tablet or suppository. Do not use with epinephrine 
in the treatment of drug-induced hypotension as 
phenothiazines may induce a reversed epinephrine 
effect. The most suitable vasoconstrictor agents 
are levarterenol and phenylephrine. The use of 
Torecan has not been studied following intra- 
cardiac and intracranial surgery. Not recom- 
mended for use in children under 12 vears of aae 


Precautions: Convulsions and abnormal move 
ments such as extrapyramidal symptoms have 
occurred. The varied extrapyramidal symptom 
complex is more likely to occur in young adults 
and children. Extrapyramidal effects must be 
treated by reduction of dosage or cessation of 
medication. For treatment of nausea and/or 
vomiting associated with anesthesia and surgery 
the drug should be administered by deep intra- 
muscular injection at or shortly before the 
termination of anesthesia 


Adverse Reactions: CNS convulsions, extra- 
pyramidal symptoms such as dystonia, torticollis, 
oculogyric crisis, akathisia and gait disturbances 
occasional cases of dizziness, headache, fever 
and restlessness have been reported 

Drowsiness may occur initially on injection but is 
usually alleviated by a reduction in dosage 
Dryness of the mouth and nose, blurred vision, 
tinnitus; sialorrhea and altered gustatory sensa- 
tion. Peripheral edema of the arms, hands and 
face. Cholestatic jaundice; cerebral vascular 
spasm and trigeminal neuralgia have been 
reported occasionally. The following have occurred 
with phenothiazine derivatives and should be 
considered agranulocytosis, leukopenia, 
thrombocytopenia, aplastic anemia, pancytopenia, 
eosinophilia, leukocytosis; miosis, obstipation 
anorexia, paralytic ileus; erythema, exfoliative 
dermatitis and contact dermatitis; jaundice, biliary 
Stasis. Hypotension, rarely leading to cardiac 
arrest; ECG changes. Akathisia, agitation, motor 
restlessness, dystonic reactions, trismus, torti- 





persisted for several months or years especially 

in patients of advanced age with brain damage 
Menstrual irregularities, altered libido, gyneco 
mastia, weight gain: false positive pregnancy 
tests. Urinary retention, incontinence, fever, 
laryngeal edema and angioneurotic edema, asthma 
Hyperpyrexia, behavioral effects suggestive of a 
paradoxical reaction, including excitement, bizarre 
dreams, aggravation of psychoses and toxic 
confusional states. ECG changes. While there is 
no evidence that ECG changes are in any way 
precursors of any significant disturbance of 
cardiac rhythm, sudden and unexpected deaths 
apparently due to cardiac arrest have been 
reported in a few instances in hospitalized 
psychotic patients previously showing character 
istic ECG changes. A peculiar skin-eye syndrome 
which is marked by progressive pigmentation of 
areas of the skin or conjunctiva and/or accom 
panied by discoloration of the exposed sclera and 
cornea, has also been recognized as a side effect 
following long-term treatment. Opacities of the 
anterior lens and cornea described as irregular or 
stellate in shape have also been reported 

Drug Interactions: Phenothiazines are capable of 
potentiating CNS depressants (e.g., anesthetics, 
opiates, alcohol, etc.) as well as atropine and 
phosphorous insecticides. The drug may induce a 
reversed epinephrine effect on occasion 

For complete details. please see full prescribing 
information 
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In antisepsis, there is no in-between. | E Microbicides 
Pathogens are destroyed or they The antiseptic use of BETADINE 
survive. That is why hospital Microbicides has been abundantly 
antisepsis is no place for compromise documented—specifically by name in 
with the quality of an antiseptic. Just hundreds of published reports, 


one pathogen species missed by encompassing thousands of clinical 
an antiseptic can cause serious procedures. 
problems. 


The surest antiseptic 


BETADINE Microbicides enjoy the  ; 
distinction of having been chosen Is the best buy 
With BETADINE Microbicides, you by NASA for disinfection pro- Purdue Frederick 
are assured of maximum antiseptic cedures in Apollo splashdowns Coporicit iz8, The Purdue Frededis CosparwiMorwal 


A9049 201578 


protection, confirmed by more than à and in the Skylab mission. 
billion applications to date. BETADINE With a wide range of forms, 





Microbicides kill a broad spectrum of BETADINE Microbicides enable Microbieides / AE 
f pathogens—both gram-positive you to maintain a consistently high documented {ELEN 
and gram-negative bacteria (including standard of antisepsis for various 
antibiotic-resistant strains), fungi, clinical needs throughout the 
viruses, protozoa and yeasts. hospital, enhancing the safety of 


physicians, nurses, patients and 
Illustration is artist's representation of organisms personnel. 





“nay be implicated 
n a number of clinical situations, 
ncluding... 
septic abortions 

» deep wounds 


bacteremia 


metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always 
recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
completed. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 
sporeforming, nonmotile, gram- 
negative bacilli. They most often 
appear in mixed infections, and are 
highly opportunistic. Further, they 


PITE 


Under normal conditions, bacte- 
roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 

col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
clinical impression suggests that a 
Bacteroides infection is present. 


Chloromycetin must be used only 
in those serious infections for 


yy ar 


alfata v0 ate ote 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk ratio 
with Chloromycetinis very favorable. 


See next page for full prescribing 
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often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 


PARKE-DAVIS 





Prescribing information—Chloromycetin 
(chloramphenicol) Sodium Succinate 
For intravenous administration 


WARNING 

Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration qf chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 
Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 6896 to a 
high of 99% over a three-day period. From 8% to 12% 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred Hie d 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing bacte- 
ema meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
be carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term :herapy. If 
this occurs, the drug should be promptly withdrawn. 


4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of,these 
symptoms. 2 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum leve! studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 5% dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equa! doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial® No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per milliliter 
(1 g/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) 


PARKE-DAVIS, Division of Warner-Lambert Company, Morris Plains, NJ 07950 
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No pumps 
Allows continuous gravity-flow 
administration. 


Lightweight 
Ambulatory patients can maneuver 
with more ease. 


i Eo Eliminates jerry-riggin« 
D 0 A single component that's disposable. 
Saves time for the entire staff. 


à Economical 
Just add Vivonex HN and a feeding tub« 


Simple flow regulation 





“The plastic bag administration set and a 
ec T sus microdrip chamber permit accurate 
ed É administration during a wide range of rates. 
i The elimination of the need for an infusion 
pump renders the technique less expensive 
and cumbersome. The patients may be fully 
ambulatory while receiving therapy "! 











Special... 


because it's 
a complete 
system. 


Easy-to-fill pouch 
Holds up to 1 liter of 
Vivonex HN; 100-ml 
calibrations add accuracy. 


Sturdy pouch 
access 


Can be opened and closed 
without weakening. 
Permits volume or 
concentration changes 


medications. 


Unique drip 
meter 


Allows simple flow- 
rate monitoring. 
Microdrops /minute 
equate to ml/hr for 
desired flow rate 

(60 drops- 1 ml; 60 
drops/min- 60 ml/hr). 





Screw clamp 


Finely threaded for 
precise adjustment. 


Male Luer 


feeding tubes. 


References: 1. Page CP, Ryan JA Jr, Haff RC: Continual catheter 
administration of an elemental diet. Surg Gynecol Obstet 142: 184-188, 
1976. 2. Randall HT (ed): Nutrition and surgical patients. Contemp 
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Fits most small-caliber 


VIVO 


Special...because it 
delivers Vivonex' HN. 


VIVONEX HN provides complete enteral nutrition 
with free amino acids. Being truly elemental, it 
requires minimal digestion and allows maximal 
absorption. The extremely low viscosity allows 
Vivonex HN to flow continuously, at any rate, 
without clogging. 


"Increasingly, these diets are used in patients 

with fistulas, inflammatory bowel disease, partial 
obstruction, and malabsorption— states for which 
total parenteral nutrition was once considered most 
appropriate. "? 


VIVONEX HN—the only elemental high nitrogen 
diet —has “...a nitrogen to calorie ratio of 1: 150— 
the best ratio for anabolism.”* By continuous 
administration of Vivonex HN via the Vivonex 
Delivery System, the same positive nitrogen 
balance, weight gain, and accelerated wound 
healing can be achieved as with parenteral 
hyperalimentation, but without the catheter-induced 
thrombophlebitis, sepsis, and patient discomfort. 


* Information on Vivonex HN usage and precautions accompanies the 


product and should be reviewed before use 


Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products, Inc. 
Norwich, NY 13815 
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Injectable Valium’ (diazepam) reduces 
anxiety associated with pain 


In the postoperative patient, pain is a major stress that can compound other 
psychological stresses of hospitalization, e.g., separation anxiety, fear of 
injury to the body's integrity. The excess anxiety generated by the patient's 
perception of or emotional response to pain may itself intensity the pain." ? 
Used adjunctively with analgesics, Injectable Valium provides a prompt 
calming action for the anxiety associated with the pain. 


Narcotic analgesic dosage can and 
should be reduced 


When Injectable Valium is used with narcotic analgesics, dosage of the 
narcotic should be reduced by at least one-third. In some cases useof a 
narcotic may not be necessary. 

1. Wallace PGM, Norris W: Br J Anaesth 47: 113-120, 1975 


2. Strain JJ: The problem of pain, in Psychological Care of the Medically IIl: A Primer in Liaison Psychiatry, 
edited by Strain JJ, Grossman S. New York, Appleton-Century-Crofts, 1975, pp. 93-107 


The experience of pain... 
intensified by anxiety 


— 
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Injectable . 
Valium 
dazeoom 


| adjunctively for excess anxiety 
associated with pain 





Please see following page for a summary of product information. 
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Injectable 


Valium 


(dazeoamn)W 





Ready-to-use 2-ml Tel-E-Ject® 
(disposable syringes) 
2-ml ampuls, 10-ml vials 


5 mg/ml 





O promptly controls anxiety/ 
fension before and after surgery 


[1 reduces anxiety associated with pain 


O narcotic analgesic dosage can 
and should be reduced 


O use with care in elderly very il and 
those with limited pulmonary reserve 


(See Warnings section below) 


can help the surgical patient every step of the way 


Please consult complete product information, a 
summary of which follows: 

Indications: Tension and anxiety states; somatic 
complaints which are concomitants of emotional 
factors; psychoneurotic states manifested by ten- 
sion, anxiety, apprehension, fatigue, depressive 
symptoms or agitation; symptomatic relief of 
acute agitation, tremor, impending or acute de- 
lirium tremens and hallucinosis due to acute 
alcohol withdrawal; adjunctively in: relief of 
skeleta! muscle spasm due to reflex spasm to 
local pathology; spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; 
tetanus; status epilepticus, severe recurrent sei- 
zures; adjunctively in anxiety, tension or acute 
stress reactions prior to endoscopic/surgical pro- 
cedures; cardioversion. 

Contraindications: Hypersensitivity; acute narrow 
angle glaucoma; may be used in patients with 


open angle glaucoma receiving appropriate therapy. 


Warnings: 7o reduce the possibility of venous 
thrombosis, phlebitis, local irritation, swelling, 
and, rarely, vascular impairment when used 1.V.: 
inject slowly, taking at least one minute for each 5 
mg (1 ml) given; do not use small veins, i.e., dor- 
sum of hand or wrist; use extreme care to avoid 
intra-arterial administration or extravasation. Do 
not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasi- 
ble to administer Valium directly I.V., it may be 
injected slowly through the infusion tubing as 
close as possible to the vein insertion. 
Administer with extreme care to elderly, very ill, 
those with limited pulmonary reserve because of 
possibility of apnea and/or cardiac arrest; con- 
comitant use of barbiturates, alcohol or other 
CNS depressants increases depression with in- 
creased risk of apnea; have resuscitative facilities 
available. When used with narcotic analgesic, 
eliminate or reduce narcotic dosage at least ¥3, 
administer in small increments. Should not be 
administered to patients in shock, coma, acute 
alcoholic intoxication with depression of vital 
signs. As with most CNS-acting drugs, caution 
against hazardous occupations requiring com- 
plete mental alertness (e.g., operating machinery, 
driving). 
Has precipitated tonic status epilepticus in pa- 
tients treated for petit mal status or petit mal var- 
iant status. 
Withdrawal symptoms (similar to those with bar- 
biturates, alcohol) have occurred following abrupt 
discontinuance (convulsions, tremor, abdomi- 
nal/muscle cramps, vomiting, sweating). Keep 
addiction-prone individuals under careful surveil- 
lance because of predisposition to habituation/ 
dependence. a 
Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should al- 
most always be avoided because of in- 
creased risk of congenital malformations 
as suggested in several studies. Consider 
possibility of pregnancy when instituting 
therapy; advise patients to discuss therapy 
if they intend to or do become pregnant. 


Not recommended for OB use. 


Efficacy/safety not established in neonates (age 
30 days or less); prolonged CNS depression ob- 
served. In children, give slowly (up to 0.25 mg/kg 
over 3 minutes) to avoid apnea or prolonged 
somnolence; can be repeated after 15 to 30 min- 
utes. If no relief after third administration, appro- 
priate adjunctive therapy is recommended. 
Precautions: Although promptly controlled, sei- 
zures may return; readminister if necessary; not 
recommended for long-term maintenance therapy. 


If combined with other psychotropics or anticon- 
vulsants, carefully consider individual phar- 
macologic effects—particularly with known com- 
pounds which may potentiate action of Valium 
(diazepam), /.e., phenothiazines, narcotics, bar- 
biturates, MAO inhibitors, antidepressants. Pro- 
tective measures indicated in highly anxious pa- 
tients with accompanying depression who may 
have suicidal tendencies. Observe usual precau- 
tions in impaired hepatic function; avoid accumu- 
lation in patients with compromised kidney func- 
tion. Laryngospasm/increased cough reflex are 
possible during peroral endoscopic procedures; 
use topical anesthetic, have necessary coun- 
termeasures available. Hypotension or muscular 
weakness possible, particularly when used with 
narcotics, barbiturates or alcohol. Use lower 
doses (2 to 5 mg) for elderly/debilitated. 

Adverse Reactions: Drowsiness, fatigue, ataxia, 
venous thrombosis/phlebitis at injection site, con- 
fusion, depression, dysarthria, headache, 
hypoactivity, slurred speech, syncope, tremor, 
vertigo, constipation, nausea, incontinence, 
changes in libido, urinary retention, bradycardia, 
cardiovascular collapse, hypotension, blurred 
vision, diplopia, nystagmus, urticaria, skin rash, 
hiccups, changes in salivation, neutropenia, 
jaundice. Paradoxical reactions such as acute 
hyperexcited states, anxiety, hallucinations, in- 
creased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported; 
Should these occur, discontinue drug. Cough, 
depressed respiration, dyspnea, nyperventilation, 
laryngospasm/pain in throat and chest have been 
reported in peroral endoscopic procedures. ISo- 
lated reports of neutropenia, jaundice; periodic 
blood counts, liver function tests advisable during 
long-term therapy. Minor EEG changes, usually 
low-voltage fast activity, of no known significance. 
Dosage: Usual initial dose in older children and 
adults is 2 to 20 mg I.M. or I.V., depending on 
indication and severity. Larger doses may be re- 
quired in some conditions (tetanus). In acute 
conditions injection may be repeated within 1 
hour, although interval of 3 to 4 hours is usually 
satisfactory. Lower doses (usually 2 to 5 mg) with 
slow dosage increase for elderly or debilitated pa- 
tients and when sedative drugs are added. (See 
Warnings and Adverse Reactions.) 

For dosages in infants and children see below; 
have resuscitative facilities available. 

I.M. use: by deep injection into the muscle. 

IV. use: inject slowly, take at least one minute for 
each 5 mg (1 ml) given. Do not use small veins, 


i.e., dorsum of hand or wrist. Use extreme care to 
avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solu- 
tions or drugs in syringe or infusion flask. If it is 
not feasible to administer Valium (diazepam) di- 
rectly |.V., it may be injected slowly through the 
infusion tubing as close as possible to the vein 
insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg 
I.M. or I. V. and severe psychoneurotic reactions, 
5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if 
necessary; acute alcoholic withdrawal, 10 mg I.M. 
or |.V. initially, then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg 
I.M. or I.V. initially, then 5 to 10 mg in 3 to 4 hours 
if necessary (tetanus may require larger doses); in 
children, administer I. V. slowly; for tetanus in in- 
fants over 30 days of age, 1 to 2 mg I.M. or I.V., 
repeat every 3 to 4 hours if necessary; in children 
5 years or older, 5 to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should 
be available. 

Status epilepticus, severe recurrent convulsive 
seizures (l.V. route preferred), 5 to 10 mg adult 
dose administered slowly, repeat at 10- to 15- 
minute intervals up to 30 mg maximum. Repeat 
in 2 to 4 hours if necessary keeping in mind 
possibility of residual active metabolites. Use cau- 
tion in presence of chronic lung disease or un- 
stable cardiovascular status. Infants (over 30 
days) and children (under 5 years), 0.2 to 0.5 mg 
slowly every 2 to 5 min., up to 5 mg (I.V. preferred). 
Children 5 years plus, 1 mg every 2 to 5 min., 

up to 10 mg (slow I.V preferred); repeat in 2 to 4 
hours if needed. EEG monitoring may be helpful. 
In endoscopic procedures, titrate I. V. dosage to 
desired sedative response, genera!ly 10 mg or 
less but up to 20 mg (if narcotics are omitted) 
immediately prior tosprocedure; if I. V. cannot be 
used, 5to 10 mg I.M. approximately 30 minutes 
prior to procedure. As preoperative medication, 
10 mg I.M.; in cardiaversion, 5 to 15 mg l.V. within 
5 to 10 minutes prior to procedure. Once acute 
symptomatology has been properly controlled 
with injectable form, patient may be placed on 
oral form if further treatment is required. 
Management of Overdosage: Manifestations in- 
clude somnolence, confusion, coma, diminished 
reflexes. Monitor respiration, pulse, blood pres- 
sure; employ general supportive measures, l.V. 
fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and 
sodium benzoate for CNS-depressive effects. 
Dialysis is of limited value. 

Supplied: Ampuls, 2 ml, boxes of 10; Vials, 10 ml, 
boxes of 1; Tel-E-Ject* (disposable syringes), 2 
ml, boxes of 10. Each ml contains 5 mg diazepam 
compounded with 40% propylene glycol, 10% 
ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as 
preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 








m 


J 
E. a F 
B». 
Hx 
E 


E 


Artist's interpretation of pathogenic 
Bacteria invading a group of host cells. 





Artist's interpretation of the lysis of susceptible 
bacteria which occurs under the influence of 
cephradine. Cephalosporin antibiotics interfere 
with transpeptidization (a final step in cell-wall 
synthesis). This results in a loss of rigid structure; 
total dissolution of the pathogen takes place in 
isotonic environments. 





Breaking infections 
is the hallmark of 


velosef 


CEPHRADINE, SQUIBB 





since its introduction in 1974, Velosef has become the fastest 
growing oral cephalosporin in the country. Many physicians 
have found that Velosef fills a definite need in their antibiotic 
armamentarium, especially when the need is for an oral antibiotic 
that is rapidly absorbed, well tolerated and reliably effective. * 


More particularly, Velosef offers the practitioner several distinct 
advantages, including... 


a first in oral cephalosporin therapy: 

BID dosage— 

a great convenience for office patients, as well as in the 
hospital—moreover, the option of prescribing one or two 500 mg 
capsules q 12h (depending on the infection*) may raise the 
level of compliance appreciably. 


Resists destruction by bacterial enzymes 

With reference to its resistance to hydrolysis by staphylococcal 
penicillinase, Lacey and Stokes conclude that cephradine 

is more stable than cephaloridine, cephazolin, cephalothin, 
and cephalexin (in vitro studies). ' 


Rapid, virtually total urinary excretion 

Velosef is excreted virtually unchanged in the urine reaching 
concentrations as high as 3200 mcg/ml within three hours 
following a single oral dose of 500 mg. as demonstrated in 17 
healthy adult male volunteers. 


An impressive record of clinical success 

In a broad range of infections ,* including those of the urinary 

tract, upper and lower respiratory tract, and skin and skin structures. 
Velosef oral preparations have produced an impressive 

record of clinical success and bacterial eradication, both with 

BID and QID dosage schedules. 


velosef 


CEPHRADINE, SQUIBB 


Capsules and Powder for Oral Suspension 


BID or QID....you have a choice 


“Please see next page for Brief Summary, including susceptible organisms 
and b.i.d. and q.i.d. dosage schedules. 
Lacey RW and Stokes A: Susceptibility of the ‘penicillinase-resistant’ penicillins and 
cephalosporins to penicillinase of Staphylococcus aureus. J Clin Path 30:35-39, 1977. 
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CEPHRADINE, SQUIBB 


VELOSEF* CAPSULES 
Cephradine Capsules 


VELOSEF* FOR ORAL SUSPENSION 
Cephradine for Oral Suspension 


DESCRIPTION: Velosef '250 Capsules and Velosef ‘500' Capsules 
(Cephradine Capsules) provide 250 mg. and 500 mg. cephradine, re- 
spectively, per capsule. Velosef '125' for Oral Suspension and Velosef 
250' for Oral Suspension (Cephradine for Oral Suspension) after prep- 
aration provide 125 mg. and 250 mg. cephradine, respectively, per 5 ml 
teaspoonful 

INDICATIONS: These preparations are indicated for the treatment of 
infections caused by susceptible strains of designated microorganisms 
as follows: Respiratory Tract Infections (e.g., tonsillitis, pharyngitis, and 
lobar pneumonia) due to S. pneumoniae (iormerly D. pneumoniae) and 
group A beta-hemolytic streptococci [penicilin is the usual drug of 
choice in the treatment and prevention of streptococcal infections, in- 
cluding the prophylaxis of rheumatic fever; Velosef (Cephradine, 
Squibb) is generally effective in the eradication of streptococci from the 
nasopharynx; substantial data establishing the efficacy of Velosef in the 
subsequent prevention of rheumatic fever are not available at present]; 
Otitis Media due to group A beta-hemolytic streptococci, H. influenzae, 
staphylococci, and S. pneumoniae; Skin and Skin Structures Infections 
due to staphylococci; and beta-hemolytic streptococci; Urinary Tract 
Infections, including prostatitis, due to E. coli, P mirabilis, Klebsiella 
spp., and enterococci (S. faecalis) 

Note: Culture and susceptibility tests should be initiated prior to and 
during cephradine therapy. Renal function studies should be performed 
when indicated. 

CONTRAINDICATIONS: In patients with known hypersensitivity to the 
cephalosporin group of antibiotics. 

WARNINGS: Use cephalosporin C derivatives with great caution in 
penicillin-sensitive patients since there is clinical and laboratory evi- 
dence of partial cross-allergenicity of the two groups of antibiotics; there 
are instances of reactions to both drug classes (including anaphylaxis 
after parenteral use) 

In persons who have demonstrated some form of allergy, particularly 
to drugs, use antibiotics, including cephradine, cautiously and only 
when absolutely necessary 

Usage in Pregnancy and Lactation: Although no teratogenic or 
anti-fertility effects were seen in reproduction studies in mice and rats 
receiving up to four times the maximum human dose, the safety for use in 
human pregnancy has not been established: weigh benefits in pregnant 
women against possible risk to the fetus. Cephradine is secreted in 
breast milk during lactation 
PRECAUTIONS: To detect any side effects or unusual manifestations of 


drug idiosyncrasy, follow patients carefully. Discontinue drug and treat 
with the usual agents (€.g., pressor amines, antihistamines or COrtico- 
steroids) if a hypersensitivity reaction occurs. 

Administer cephradine with caution in presence of markedly impaired 
renal function. In known or suspected renal impairment, careful clinical 
observation and appropriate laboratory studies should be made prior to 
and during cephradine therapy since cephradine accumulates in the 
serum and tissues. Patients with impaired renal function require a mod- 
ified dosage schedule (see package insert) 

Prolonged use of antibiotics may promote overgrowth of nonsuscepti- 
ble organisms. Take appropriate measures should superinfection occur 
during therapy 

After treatment with cephradine, a false positive reaction for glucose in 
the urine may occur with Benedict's solution, Fehling 's solution, or with 
Clinitest* tablets, but not with enzyme-based testssuch as Clinistix® and 
Tes-Tape* 

Recognize that a post-treatment positive Coombs test may be due to 
the drug since a false positive direct Coombs test has been reported 
after treatment with other cephalosporins 

Indicated surgical procedures should be performed in conjunction 
with antibiotic therapy 
ADVERSE REACTIONS: Untoward reactions are limited essentially to 
G.I. disturbances and, on occasion, to hypersensitivity phenomena. The 
latter are more likely to occur in persons who have previously demon- 
strated hypersensitivity and those with a history of allergy, asthma, hay 
fever, or urticaria 

The following adverse reactions have been reperted following use of 
cephradine: G.|.—glossitis, nausea, vomiting, diarrhea or loose stools, 
abdominal pain, heartburn. Skin and Hypersensitivity Reactions—mild 
urticaria or skin rash, pruritus, joint pains. Blood—mild transient 
eosinophilia, leukopenia and neutropenia. Liver—transient mild rise of 
SGOT, SGPT, and total bilirubin with no evidence of hepatocellular dam- 
age. Renal—transitory rises in BUN have been observed in some pa- 
tients treated with cephalosporins; their frequency increases in patients 
over 50 years old. In adults for whom serum creatinine determinations 
were performed, the rise in BUN was not accompanied by a rise in serum 
creatinine. Others— dizziness, tightness in chest, and candidal vaginitis. 
DOSAGE: Adults—For respiratory tract infections (other than lobar 
pneumonia) and skin and skin structures infections: 250 mg. q. 6 h. or 
500 mg. q. 12 h. For lobar pneumonia and urinary tract infections: 500 
mg. q. 6h. or 1 g. q. 12h. Severe or chronic infections may require larger 
doses 

Children over 9 months of age—25 to 50 mg /kg./day in equally 
divided doses q. 6 or 12 h. For otitis media due to H. influenzae. 75 to 100 
mg./kg./day in equally divided doses q. 6 or 12 h. but not to exceed 4 
g./day. Dosage for children should not exceed dosage recommended 
for adults. There are no adequate data available on efficacy of b.i.d. 
regimens in children under 9 months cf age. 

For full prescribing information, consult package insert 
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Carcinoma of the Pancreas and Periampullary Region 


A Study of 279 Patients 


JAMES F. FORREST, F.R.C.S., WILLIAM P. LONGMIRE, JR., M.D. 


Over a 21 year period, 245 cases of cancer of the pancreas were 
operated upon and followed-up at UCLA Hospital. A further 34 
cases of periampullary tumor were treated by partial or total 
pancreatectomy. Apparent clearance of tumors at the time of 
pancreaticoduodenectomy that was confirmed by subsequent 
histopathology resulted in a patient survival time of 20.3 
months as compared with a figure of 12.9 months when the 
pathological examination revealed tumor in a resection margin, 
although the surgeon believed that excision had been complete 
at the time of the operation. Frozen section examination of 
resection margins is therefore mandatory. The result of per- 
forming a pancreaticoduodenectomy in which tumor was seen 
to be left behind was a survival time of only 6.8 months, which 
is similar to the survival time of 6.2 months following a pallia- 
tive biliary bypass. Pancreaticoduodenectomy in patients over 
the age of 70 resulted in an average survival of only 7.6 months. 
Of patients having a palliative biliary bypass alone, 13% re- 
quired subsequent reoperation to bypass distressing duodenal 
obstruction. A duodenal bypass should therefore be a routine 
concomitant of a biliary bypass. Total pancreatectomy with 
duodenectomy for pancreatic cancer gave an increased average 
survival of 26 months, and it is likely that the frequency of 
performance of this operation will increase. 


HE INCIDENCE AND THE DEATH RATE associated 
T with cancer of the pancreas are increasing to the 
extent that in the United States this disease now occurs 
more frequently than gastric cancer, and similar sta- 
tistics are being published in Japan? and Great Brit- 
ain. The American Cancer Society estimates that in 
1978 there will be 21,900 new cases of pancreatic can- 
cer with 20,000 deaths in the same year.? 

Although the reasons for this increase are as yet un- 
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known, epidemiological data accumulated by Wynder 
suggest that bile may contain carcinogens derived from 
various sources such as diet, occupational environ- 
ments and tobacco which could reflux into the pan- 
creatic duct.!? 

We have reviewed the UCLA Hospital experience 
with pancreatic cancer during the period between 1956 
and 1976 inclusive. The case reports of all patients with 
surgically treated carcinoma of the pancreas have 
been encompassed, together with cases of periampul- 
lary carcinoma treated by resection. The study has 
been divided into two parts. Part I reviews and ana- 
lyzes all cases of pancreatic carcinoma operated upon 
during that 21 year period, including those in which 
a Whipple operation was performed. In Part II all cases 
of carcinoma of the periampullary region (excluding the 
head of the pancreas) in which pancreatic resection was 
performed are reviewed and the results have been 
analyzed. 

Every patient studied had undergone an operation at 
UCLA Hospital that had confirmed the tumor. Previ- 
ous surgery had been performed on 23% of the patients 
at another institution prior to their referral to UCLA 
Hospital. Those who were referred only for chemo- 
therapy or radiotherapy, whose diagnosis had already 
been made, were excluded from our survey, in addition 
to those diagnosed at autopsy. 

Patients with hormone-producing tumors have been 
included inasmuch as this type of tumor is part of the 
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TABLE 1. Presenting Symptom of Adenocarcinoma 
of the Pancreas 








Number 
Symptom of Patients Percentage 

Abdominal pain 118 50% 
Jaundice 48 20% 
Anorexia/malaise/weight loss 34 15% 
Back pain 12 5% 
Vomiting 8 3.5% 
Diarrhea 4 2% 
Constipation 2 1% 
Diabetes 2 1% 
Steatorrhea 2 1% 
Uraemia l .506 
Rigors l 5% 
Groin metastases EE. j 5% 

Total 232 100% 


————————— ——— M —— ———— 


spectrum of pancreatic malignancy, and indeed, the 
majority of tumors in this series behaved malignantly, 
11 out of 13 having proven metastases either at the time 
of operation or later. 


Part I 
Materials 


Over the 21 year period at UCLA Hospital, 245 
cases of cancer of the pancreas were operated upon and 
fully followed-up. (An additional five cases have been 
lost to follow-up and thus are not included in this 
series.) After their records were analyzed, these pa- 
tients were divided into six groups, depending on their 
operative treatment, as follows: 


Group I: Patients in whom spread of the tumor was 
found at operation, and only a biopsy was 
performed and the operation concluded. 

Group II: Patients who underwent a duodenal bypass 


or a biliary bypass or both. Included are 
those who had undergone recent bypass at 
another hospital and in whom further 
surgery at UCLA apart from possible revi- 
sion or extension of the bypass was found 
to be contraindicated at operation. 

Group III: Patients who had partial pancreatectomy 
with duodenectomy (Whipple procedure). 

Group IV: Patients who underwent total pancreatec- 

tomy with duodenectomy. 

Patients who had distal pancreatectomy 

with splenectomy. 

Group VI: Patients who underwent various opera- 
tions for what at the time or subsequently 
proved to be a hormone-secreting tumor. 


Group V: 


Excluding the endocrine tumors from this series 
(since the average age of these patients is atypical as 
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are their presenting symptoms), the total number of 
cases of adenocarcinoma of the pancreas was 232, and 
of these, the male to female ratio was 1.4:1 (135:97). 
The average age of these patients was 60, with a range 
of three to 93 years. 

The presenting symptoms are shown in Table |. Ab- 
dominal pain occurred in one-half of the patients and 
jaundice in one-fifth. While diabetes mellitus was a 
presenting symptom in only 1% of cases, this symptom 
was found in 1696 of cases (Table 2). Twenty-six of 
these (11% of total) had been diabetic for less than two 
years (average, 5.3 months). 

A tabulation of the diagnostic procedures that were 
performed is shown in Table 3. The most commonly 
performed procedure was an upper gastrointestinal 
examination, but the number of those examinations 
that were diagnostic of pancreatic cancer was small 
(35%). On the other hand, both transhepatic choledo- 
chography and transjugular choledechography were 
diagnostic in 100% of examinations, but the number of 
each performed was small. A pancreatic scan was per- 
formed only in three cases, of which two were technical 
failures and one was diagnostic. One patient under- 
went a CAT scan and one a demonstration of exocrine 
insufficiency. In fact, the total number of diagnostic 
procedures performed was only 217, reflecting the high 
incidence of referred patients who had their diagnoses 
confirmed by laparotomy at another hospital. When 
ultrasound examinations were introduced, they held 
promise of simplifying the diagnosis of pancreatic le- 
sions, but in our experience, they have failed to live up 
to their initial expectations, achieving a diagnostic ac- 
curacy of only 47% in our series. 

Group I. This group comprised 67 patients with a 
male to female ratio of 1.6:1 (42:25). The average age 
was 60, ranging from 27 to 84 years, seven of whom 
were under 47 years of age. The most prevalent pres- 
enting symptom was abdominal pain, which occurred in 
48 patients (72%) (Table 4), and had been present for an 


TABLE 2. Diabetes in 37 Cases of Adenocarcinoma of Pancreas 
by Treatment Group 





2 cases present more than 2 years 


iT (674 | 9 cases averaging 7 months duration 
| 6 cases present more than 2 years 
" l6 (1670) | 10 cases averaging 3 months duration 
2 cases present more than 2 years 
IH 9 (1890) 7 cases averaging 7 months duration 
IV 1 (16%) 6 years duration 
V 0 
Total 37 (16%) 


a ————— 


Figures in parentheses represent percentages for each group. 
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TABLE 3. Accuracy of Diagnostic Procedures 





Per Cent 
of Total 
Examinations 
Group Group Group Group Group that were 
Procedure I II IH IV V Diagnostic 
U.G.I. N = 14 N = 26 N= 9 N-2 
(* hypotonic duodenography) A = 14 A = 19 A= 8 A=1 ree 1 350% 
D= 7 D = 28 D = 15 a 
N= 2 
A= 8 A= 1 A =1 
VISCA 2:1 D= 5 D= 1 D =2 D =2 47% 
F = 2 
N= I D = 3 
Endoscopy or E.R.C.P. D = |1 D = 3 "m 1 0 70% 
F= 1 
Transhepatic Choledochography 0 D= 6 = | D = 1 0 100% 
Transjugular Choledochography 0 D= 5 = | 0 0 100% 
; ; A= |1 N= 1 N = 1 - 
Celiac angiography D- 7 D- 3 0 0 B sd 7996 





Key: N = Number of examinations that were normal. A = Num- 
ber of examinations that were abnormal but nonspecific. D = Num- 


average of five months. The figures for the number of 
patients with this symptom and its duration are signifi- 
cantly different from the other groups. 

No patient presented with jaundice and only seven 
patients (10%) were jaundiced on admission, in five of 
whom this condition had been present for less than two 
weeks before admission. This was predictable, since 
most patients with jaundice and an incurable tumor 
would have had a biliary diversion performed for 
symptomatic relief and hence appear in Group II. In 
contrast to other groups, only one patient had under- 
gone a previous exploration at another hospital and this 
is again as expected. In general, only a biopsy of the 
tumor at operation was performed on patients in this 
group. In fact, seven patients underwent additional 
procedures, including omentectomy (2), hemicolec- 
tomy (2), tube gastrostomy (1), and alcohol injection 
around the celiac ganglion (2), but these were incidental 
to the progress of the underlying disease and hence 


ber of examinations that were diagnostic of pancreatic cancer. 
F = Number of technical failures. 


such patients are appropriately encompassed in this 
group. 

The mortality rate for Group I in the first month 
after operation was 4446 and the average survival 3.6 
months, ranging from zero to 20 months (Table 5). 

Group II. A total of 103 patients with a male to fe- 
male ratio of 3:2 (61:42) were categorized as Group II. 
The average age was 61, with a range of 24—93 years, 
and as in Group I the most common presenting symp- 
tom was abdominal pain, present in 48 patients (47%) 
(Table 4). Onset of jaundice was the presenting symp- 
tom in 28 patients (27%) and by the time of admission to 
UCLA Hospital, 78 patients (77%) had become jaun- 
diced. 

Among this group, 27 patients (26%) had undergone a 
previous exploration at another hospital, consisting of 
biopsy alone in four cases, cholecystoduodenostomy 
or loop cholecystojejunostomy in 13 cases, choledo- 
choduodenostomy in six cases, and placement of a T- 


TABLE 4. Most Common Presenting Symptom of Adenocarcinoma of the Pancreas by Treatment Group 





Symptom Group I 


Group II 


Group III Group IV Group V 


—————————————————————————————————————————————————————————————————————————M M 


Abdominal pain 48 (72%) 48 (47%) 13 (26%) 3 (5096) 6 (100%) 
Jaundice 28 (27%) 18 (36%) Z 

Anorexia/malaise/weight loss 7 (10%) 15 (15%) 11 (22%) l 

Back pain 7 (10%) 3 2 

Vomiting 3 3 2 

Other 2 6 4 

Total 67 103 50 6 6 


Eee 


Figures in parentheses represent percentages for each group. 
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TABLE 5. Mortality and Survival of Adenocarcinoma 
of Pancreas by Treatment Group 


Mortality 
Within One 
Month of Survival 
Group Operation in Months 
I 44% 3.6 
II 
Biliary bypass 16% 6.2 
Biliary and duodenal bypass 26% 4.8 
Biliary bypass then 
extra duodenal bypass 0 11 
IH 
Overall 12% 16.2 
Surgical *‘clearance”’ 
confirmed pathologically — 20.3 
Surgical *'clearance 
not confirmed pathologically — 12.9 
Palliative Whipple — 6.8 
IV 1796 26 
V 17% 8 


tube in four cases. Patients who previously underwent 
biopsy only were treated with a biliary bypass. Three 
of the four cases with an indwelling T-tube underwent 
an internal biliary bypass. Those with an existing by- 
pass in most instances did not have it altered, although 
a cholecystojejunostomy was revised to a choledocho- 
jejunostomy by utilizing a Roux loop in two patients. 


Other patients in this group were some who, after 
their first operation at UCLA, ended up with either a 
duodenal or biliary bypass or both, regardless of where 
the operation had been performed. In fact, 62 patients 
(60%) underwent a biliary bypass and 41 patients (40%) 
had both a biliary and a duodenal bypass. Of the pa- 
tients who had biliary bypass alone, the average sur- 
vival was 6.2 months, ranging from zero to 38 months, 
and two patients were alive at 18 and 23 months. Of 
those having both bypasses, the average survival was 
4.8 months with a range of 0—18 months, all dying 
within this period of time (Table 5). While these differ- 
ences in survival are not significant, of the 62 patients 
who had only a biliary bypass, eight (13%) required a 
further duodenal bypass to relieve symptomatic gastric 
outlet obstruction at an average of seven months 
(range, 1—24 months) after their first operation at 
UCLA Hospital. These eight patients had an additional 
average survival of four months (range, 1—14 months) 
subsequent to their duodenal bypass and this additional 
survival figure alone equates to the survival figure ob- 
tained in the patients who underwent both bypasses at 
one operation. The mortality rate within one month of 
operation was 1646 for patients having a biliary bypass 
and 2646 for those having both biliary and duodenal by- 
passes at the same operation (Table 5). 
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Group III. Partial pancreatectomy with duodenec- 
tomy (Whipple operation) was performed for car- 
cinoma of the pancreas on 51 patients, but the finding 
in one of these was shown pathologically to be an islet 
cell carcinoma; the remaining 50 cases proved to be 
adenocarcinoma, and on these 50 the statistics are 
based. The male to female ratio was 1:1 (25:25) and the 
average age was 57 years (range, 3—84 years); ten were 
over 70 years of age, and the average age by sex was 
also equal at 57 years. In Group IH, 24 patients (48%) 
had undergone a previous exploration at another 
hospital. Jaundice was the primary presenting symp- 
tom in 18 patients (36%) (Table 4), and 41 (82%) were 
jaundiced at time of admission, the jaundice having 
been present for a month or less in 25 (61%). Abdominal 
pain was the second most common presenting symp- 
tom in 13 patients (26%). The overall average survival 
was 16.2 months (range, 0—16 years) and two patients 
were still alive at two and 16 years after operation 
(Tables 5 and 7). The average survival for patients over 
age 70 was 7.6 months, ranging from zero to 27 months. 
The mortality rate within the first month after operation 
was 1296. Later survival figures show: 


20 patients were alive at 12 months (40%) 
12 patients were alive at 18 months (24%) 
10 patients were alive at 24 months (20%) 
Two patients were alive at five years ( 4%) 


In seven cases either the portal vein or the superior 
mesenteric vein was seen to be directly involved in 
tumor extension at the time of operation. Resection of 
the tumor was continued and in each patient local resec- 
tion of the involved vein as well as reconstitution of its 
lumen was performed. At operation, 31 patients were 
deemed to have had full clearance of all obvious tumor, 
i.e., all tumor extension was, in the opinion of the 
surgeon, adequately excised together with any lymph 
nodes that appeared to be involved. No remaining 
macroscopic tumor was seen. Subsequent pathological 
examination in these 31 patients confirmed a margin of 
normal tissue on all resection edges. Average survival 
of this group was 20.3 months (range, 0 to alive at 16 
years). Although eight further patients were similarly 
felt to be clear of all macroscopic tumor by the surgeon 
at the time of operation, subsequent pathological 
examination revealed one or more margins of resec- 
tion not cleared of tumor. Average survival of this 
group was 12.9 months, ranging from 1.3 months to 35 
months. Full tumor clearance at the time of operation 
was not achieved in the remaining 11 patients. Macro- 
scopic tumor still remained, usually around the supe- 
rior mesenteric vessels in a region where it is difficult 
to assess tumor presence until the resection is well 
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under way. Average survival of this group was 6.8 
months (range, 0—24 months). 

The figures for average survival in these subgroups 
indicate statistically significant differences among 
them. 

Group IV. Total pancreatectomy with duodenec- 
tomy was performed on six patients; their ratio of male 
to female was 2:1 (4:2) and their average age was 64 
years (range, 56—75). Abdominal pain was the chief 
presenting symptom in three cases, jaundice in two and 
anorexia and weight loss in one (Table 4). One death 
occurred within a month of operation (17%); the 
average survival was 26 months (range, one month to 
6.5 years) with two patients alive at two and 6.5 years 
postoperation. These figures are significantly different 
from those for patients in Group III. Among the six pa- 
tients, one operative mortality occurred, two died at 10 
months, one at 28 months, and two are still alive at two 
and 6.5 years. 

Pathological examination revealed that the tumor 
was confined to the head of the pancreas in five speci- 
mens, and in one the tumor was present in both the head 
and body. 

Group V. The six patients in this group underwent 
resection of the distal portion of the pancreas. Ap- 
proximately 5096 of the distal pancreas was removed 
together with the spleen in five patients, and in the re- 
maining individual, 95% of the distal pancreas was ex- 
cised along with the spleen. The male to female ratio 
was 1:1 (3:3), and the average age was 57 years (range, 
36-70). Abdominal pain was the presenting symptom 
in every case, and as expected, none was jaundiced 
when admitted. One patient died within one month of 
operation (17%); the average survival was eight 
months, with a range of 0—20 months, and none of 
this group was alive after this time. 

During operation, four patients had obvious metasta- 
ses that were not removed, but two were deemed to 
have been cleared of all macroscopic tumor. However, 
at subsequent pathological examination, the specimen 
of one of these patients showed tumor at the margin of 
resection. 

Group VI. In this group, comprising 12 patients, the 
presence of a hormone-secreting tumor was ultimately 
proved. In addition, one patient from Group III who 
underwent a Whipple operation was also included, and 
subsequent pathological examination of this specimen 
confirmed an endocrine tumor. The statistics of Group 
VI thus represent 13 patients. The male to female ratio 
was 1:1 (6:7), with a predictably wide age range at 
presentation of 21-77 years (average, 50). Similarly, 
presenting symptoms were extremely varied, and de- 
pended on the effects of the particular hormone being 
elaborated and secreted by the tumor. Gastrin was 
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secreted by the tumor in eight patients, two of whom 
proved to have a pancreatic islet cell tumor which was 
part of a multiple endocrine neoplasia syndrome, type 
I. Excessive insulin was secreted by the tumor in three 
patients. Aldosterone was secreted by the tumor in one 
patient, and although absolute proof was never ob- 
tained, the islet cell tumor in the remaining patient was 
felt to be a carcinoid. 

Operation consisted of biopsy of the tumor in four 
cases, biopsy and total gastrectomy in two, distal pan- 
createctomy in four, distal pancreatectomy and total 
gastrectomy in two cases, and a Whipple operation in 
one case. No patient died within one month of surgery. 
The average survival was 36 months (range, two 
months to 11 years) with four patients still alive (two at 
1.5 and 4.5 years postoperation, and two at two years 
postoperation). At operation, only five patients were 
considered to have undergone complete removal of all 
tumor tissue, including obvious spread, and subse- 
quent pathological examination in each confirmed that 
the pancreatic resection margins were clear of tumor. 
Of these five patients, two are still alive, both at two 
years postoperation; the remaining three died at two 
months, 43 months, and 11 years postoperation. The 
patient who survived 11 years was never free from the 
disease; he was noted to have hepatic metastases two 
years before death, at the time of total gastrectomy. 


Part II 
Materials 


During the same 21 year period encompassed in the 
UCLA Hospital survey, 34 cases of carcinoma of the 
periampullary region (excluding the head of the pan- 
creas) were treated by partial or total pancreatectomy. 
These cases have all been followed up, and have been 
divided into three further groups according to the 
pathologically determined site of the primary. 


Group VII: Tumor arising in ampulla of Vater. 

Group VIII: Tumor arising in the lower end of the 
common bile duct. 

Group IX: Tumor arising in the duodenum in the 
region of the ampulla. 


Of these 34 cases the male:female ratio was 1.8:1 
(22:12) and the average age was 61 years, ranging from 
33 to 82. Presenting symptoms varied with each group 
as expected; jaundice was most common in patients with 
tumor of the common bile duct and rarest in those who 
had a duodenal tumor. 

Diagnostic procedures, performed in 32 instances. 
yielded results as follows. a) UGI was diagnostic in 
11 out of 19 examinations (58%). b) Ultrasound was 
abnormal but not diagnostic in three out of three 
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TABLE 6. Presenting Symptom of Periampullary Tumors 
(Excluding Those of Pancreatic Origin) 
: by Pathological Group 


Group VIII 
Lower End 
Group VII of Common Group IX 
Symptom (Ampulla) Bile Duct Duodenum 
Jaundice 10 (48%) 8 (10092) 
Anorexia/malaise/ 
weight loss 6 (29%) 
Abdominal pain 3 4 (80%) 
Constipation l 
Melena l 
Vomiting Em" ui $ 
Total 21 8 5 


Figures in parentheses represent percentages for each group. 


examinations. c) Endoscopy or ERCP was diagnostic 
in four out of four examinations. d) Transhepatic 
choledochography was diagnostic in five. out of five 
examinations. e) Celiac angiography was diagnostic in 
the only examination of this type performed. 

Group VII. Tumor was found at pathological exa- 
mination arising in the ampulla of Vater in this group of 
21 patients. The male: female ratio was 1.6:1 (13:8), and 
the average age was 61 years (range, 35-82). The com- 
monest presenting symptom was jaundice (10 patients), 
and anorexia, malaise or weight loss in six. Other pre- 
senting symptoms are listed in Table 6. Twenty patients 
were jaundiced by admission and in 11 of these the 
symptom had been present for one month or less. Nine- 
teen patients were treated by a partial pancreatectomy 
with duodenectomy (Whipple operation) and two by a 
total pancreatectomy with duodenectomy. Three 
deaths occurred within one month of operation (14%) 
(Table 7). The average survival was 46 months (range, 
0—20.5 years), and six patients were still alive at 1.5, 
2, 3, 3.5, 8.5, and 20.5 years postoperation. Average 
survival for patients over age 70 was 2.3 months: 
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13 patients were alive at 12 months (62%) 
1] patients were alive at 18 months (52%) 
11 patients were alive at 24 months (52%) 
Five patients were alive at five years (24%) 


Group VIII. Tumor was found at pathological 
examination arising in the lower end of the common bile 
duct in this group of eight patients. The male:female 
ratio was 3:1 (6:2), and the average age was 61 years 
(range, 33-71). Jaundice was the presenting symptom 
in all patients (Table 6), in four of whom it had been 
present for one month or less. Seven patients in this 
group were treated by a partial pancreatectomy with 
duodenectomy (Whipple operation) and one underwent 
a total pancreatectomy with duodenectomy. One death 
occurred within one month of operation (13%) (Table 
7). The average survival time was 58 months (range, 
zero to 19.75 years) and one patient is still alive at 19.75 
years after operation. Average survival rate for patients 
over age 70 was 16.5 months. 


Six patients were alive at 12 months (75%) 
Five patients were alive at 18 months (63%) 
Three patients were alive at 24 months (38%) 
Two patients were alive at five years (25%) 


Group IX. This group comprised five patients who 
were found at pathological examination to have a duo- 
denal tumor in the region of the biliary and pancreatic 
outflow tracts. The male:female ratio was 1.5:1 (3:2), 
and the average age 60 years (range, 44 to 69). The 
presenting symptom was abdominal pain in four pa- 
tients and vomiting in one (Table 6). None was jaun- 
diced on admission. A partial pancreatectomy with. 
duodenectomy (Whipple operation) was performed on 
four patients, and one patient underwent a total pan- 
createctomy with duodenectomy. The operative mor- 


TABLE 7. Mortality and Survival of All Cases of Whipple Operation for Carcinoma by Pathological Group 


Number Operative 
Group of Cases Mortality 
Ill 
(Pancreas) 50 12% 
VII 
(Ampulla) 21 14% 
VIII 
(Lower end of 
common bile duct) 8 13% 


IX 
(Duodenum) 5 0 





Average 
Survival in 1 Year 2 Year 5 Year 
Months Survival Survival Survival 
16.2 4096 20% 4% 
46 62% 52% 24% 
58 75% 38% 25% 
27 60% 40% — 
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TABLE 8. Mortality and Survival of Cases of Total Pancreatectomy with Duodenectomy for Carcinoma by Pathological Group 








Average 
Number Operative Survival in l Year 2 Year 5 Year 
Group of Cases Mortality Months Survival Survival Survival 
IV 
(Pancreas) 6 17% 26 50% 50% 17% 
VII 
(Ampulla) 2 0 6 
VIII 
(Lower end of 
common bile duct) l 0 22 
IX 
(Duodenum) l 0 52 
(Still alive) 





tality for the first month after operation was zero 
(Table 7) and the average survival rate was 27 months 
(range, 1.25 months to 57 months); four patients remain 
alive at seven months, 1.5 years, 4.25 years, and 4.75 
years postoperation. 


Three patients were alive at 12 months (60%) 
Three patients were alive at 18 months (60%) 
Two patients were alive at 24 months (40%) 


No patient has yet lived five years. 


Technical Details 


In this series 80 patients had undergone a Whipple 
operation for carcinoma of the pancreas or periampul- 
lary region. Analysis of the operative details of these 
cases reveals the following points. 

1) A "sleeve" anastomosis of the pancreatic stump 
to jejunum, either end-to-end or end-to-side, but with- 
out mucosal apposition of the duct and bowel, was 
performed in 48 cases (60%). The mucosa of the pan- 
creatic duct was directly sutured to the mucosa of the 
jejunum in 25 cases (31%) and the pancreatic stump was 
oversewn in seven (9%). Every case in which the pan- 
creatic stump was oversewn occurred in the early part 
of the series; today, this procedure would not be ad- 
vised, owing to subsequent difficulty experienced with 
this technique. Several instances of oversewing gave 
rise to pancreatic leaks with abscess formation and 
fistulae, and one case required reoperation during the 
early postoperative period to remove the remaining tail 
of the pancreas. The use of duct mucosa to bowel 
mucosa anastomosis as compared with invagination of 
the pancreatic stump into the bowel progressively in- 
creased over the 21 year period of the series, and in the 
last years, this became the routine technique for dealing 
with the pancreatic tail. 

2) A splint for the pancreaticojejunostomy was 


employed in 73% of the anastomoses. Some form of 
plastic tubing was used as a local stent in 35 cases. A 
catheter from the duct passing through the anterior ab- 
dominal wall giving a temporary external pancreatic 
fistula was used in an additional 18 cases, and neither a 
stent nor a catheter was used in 20 cases. In seven 
cases, where the stump was oversewn, this technique 
was not applicable. 

3) A splint for the choledojejunostomy was utilized 
in 71% of the anastomoses, and the gallbladder was 
routinely removed prior to this procedure in every case. 
A local plastic stent was used in only eight cases, while 
a further 49 cases utilized catheter drainage of the duct 
through the anterior abdominal wall, usually by means 
of a T-tube. No splint was used in 23 patients. 

4) Pancreaticojejunostomy and choledochojejunos- 
tomy were performed in a retrocolic fashion in 46 cases. 
In 12 patients the anastomoses were antecolic, but in 
22 this relationship was not stated. 

5) A partial gastrectomy of about 50% was per- 
formed with an antecolic gastrojejunostomy in all 
cases, except for two where the anastomosis was 
fashioned behind the transverse colon. A bilateral 
vagotomy was performed in 15 patients, especially in 
the recent years of the series, as a prophylactic meas- 
ure, a practice that stemmed from the publication by 
McArthur and Longmire of peptic ulceration in 1096 of 
97 patients who underwent choledochojejunostomy for 
benign disease.? More recently, the policy of conserv- 
ing the stomach and pylorus in Whipple operations has 
been followed.!* 


Discussion 


Controversy still persists among surgeons concern- 
ing the best procedure to manage patients who have 
either resectable or unresectable cancer of the pan- 
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creas. Based upon experience with his own series, Crile 
advised palliative surgery rather than a resection for 
adenocarcinoma of the head of the pancreas, inasmuch 
as this technique yielded better results.* Since then, 
however, most series have demonstrated substantially 
increased survival with resections, and figures in our 
survey confirm this. In a previous report from our 
hospital, the operative mortality was acceptable at 
10.2% following pancreaticoduodenectomy for car- 
cinoma of the head of the pancreas.’ The five year 
survival rate, however, was discouragingly low at 
5.1%. Other published series show similar five year 
survival rates for cancer of the head of the pancreas, 
such as Smith's figure of 6%,” although Warren's re- 
sult was considerably better for the same group of pa- 
tients at 14.4%."° 

These results are the main reason for renewed 
interest in total pancreatectomy for cancer. Increased 
survival rates for this operation when compared with 
Whipple's procedure have been reported recently by 
Ihse,? who favors a total pancreatectomy, as do Re- 
Mine!! and Brooks? in selected cases. 

In our series of adenocarcinoma of the pancreas, 
abdominal pain was the commonest presenting symp- 
tom, occurring in one-half of the cases. Jaundice was 
the second most common and anorexia, malaise or 
weight loss the third. This is of the same order as that 
reported in a recent English series by Webster,'® but 
it shows considerable difference from a Scottish series 
observed by Grieve in which weight loss was present in 
68% of cases.» Both of these authors comment on the 
frequent finding of a maturity-onset diabetic state. In 
Webster's series, 1596 had diabetes at presentation or 
had suffered an onset up to eight years previously. 
In Grieve's series, 8% were affected. Longmire and 
Shafey? found an association between carcinoma of the 
pancreas and diabetes mellitus in 22% of their cases. 
In our patients, 16% were diabetic, and 11% had be- 
come diabetic within two years preceding admission. 
Thus; recent onset of diabetes must be considered an 
important diagnostic finding. When deciding whether to 
perform a biliary or duodenal bypass, or both, in the 
symptomatic treatment of incurable pancreatic tumor, 
we advocate more widespread use of a duodenal by- 
pass as a routine concomitant of any biliary bypass. 
Among our cases where only a biliary bypass was 
performed, 1396 subsequently required a duodenal by- 
pass to relieve distressing gastric outlet obstruction. 
Survival time was increased for these patients as com- 
pared to those who had both bypasses performed 
initially, indicating that some patients, even those with 
widespread disease, will survive long enough for this 
complication to develop and therefore we believe that 
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the initial creation of a duodenal bypass as a prophylac- 
tic measure is less burdensome than having to perform 
the same procedure at a later date in a more weakened 
patient. 

Analysis of the survival figures for Group III (Whip- 
ple operations) leads to the following conclusions. 

1) Total clearance of all tumor seen by the surgeon 
at the time of operation was confirmed by subsequent 
pathological examination of the removed specimens in 
3] patients out of 39 (80%). Survival of this group of pa- 
tients is acceptable at 20.3 months, especially when 
compared to patients treated with palliative bypass 
whose survival figure was 11 months at best. 

2) In 20% of cases (eight out of 39), however, the 
surgeon was mistaken, in that subsequent pathology 
revealed remaining tumor at one or more ofthe margins 
of resection. In some of these eight patients, frozen sec- 
tion analysis of margins had been performed during 
operation but nevertheless examination of permanent 
sections disclosed tumor. The survival of these patients 
significantly worsened at 12.9 months. 

3) A so-called palliative Whipple operation, i.e., one 
in which the surgeon observes that tumor is left be- 
hind, yields a survival figure that is no better than that 
for mere bypass surgery. Theoretically, it is therefore 
unjustified to subject the patient to the increased 
hazards of the longer operation, but in practice, the 
presence of unremovable tumor is often not determined 
until the resection is well under way and beyond the 
point of return. Full and adequate assessment of the 
mobility of the tumor must immediately precede a 
Whipple operation and if it is believed that a portion of 
the tumor will be unremovable, then the Whipple pro- 
cedure should be abandoned and a bypass performed 
instead. Despite this care, however, there will still be 
patients with spread, especially around the superior 
mesenteric vessels, that cannot be fully assessed until 
after the neck of the pancreas has been divided. 

While recognizing its fallibilities, it is our opinion 
that frozen section examination of the margin of pan- 
creatic resection is an important part of a Whipple 
operation in view of these statistics. Similarly, when a 
distal pancreatic resection is performed, frozen sec- 
tion facilities are essential, since out of our two cases 
considered by the surgeon at the time of operation to 
have undergone adequate tumor resection, subsequent - 
definitive pathological examination revealed that in one 
of them the surgeon was mistaken. 

The average survival for patients over 70 years of age 
who underwent a Whipple operation was 7.6 months, a 
figure that is significantly different from the figure for 
all age groups having a Whipple operation (16.2 
months) and approximates the survival of all patients in 
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the bypass group. Statistically, therefore, there seems 
to be no justification for performing this major opera- 
tion in a patient over 70 in preference to a simple by- 
pass, and we recommend that before a Whipple opera- 
tion is performed in a patient of this age, a very care- 
ful selection is made. Average survival in patients over 
70 years of age in the group of periampullary tumors 
treated by a Whipple operation is also worse than the 
average for the entire group (Group VII, 2.3 months as 
compared with 46 months; Group VIII, 16.5 months 
compared with 58 months). 

Survival statistics in Group V (patients treated by a 
total pancreatectomy with duodenectomy) show a 
significant benefit from this more extensive operation 
even though the figures are small. These results are in 
line with other recent papers advising total pancreatec- 
tomy in selected cases? and it is likely that this opera- 
tion will be performed more frequently in the future, for 
the following additional reasons. 

1) Removal of the whole pancreas eliminates a pan- 
creaticoenteric anastomosis. In a Whipple operation, 
owing to the noxiousness of pancreatic secretions, this 
is the anastomosis most likely to break down through 
local digestion. Of our cases, nine had leaks from this 
anastomosis which were proven either by reoperation 
or autopsy examination, having manifested themselves 
either by external fistula formation or subphrenic 
abscess formation. An additional three patients suf- 
fered pleural effusions which resolved within a few 
weeks of surgery and which possibly followed a pan- 
creatic leak, although the exact source was never deter- 
mined. 

2) Removal of the whole pancreas obviates post- 
operative pancreatitis. 

3) The cancer operation can be more radical, i.e., all 
pancreatic and peripancreatic tissue can be removed by 
including splenectomy, which affords better access to 
the celiac axis. Our survival figures even for the Whip- 
ple operation indicate that the greater the clearance 
during surgery if supported by pathological examina- 
tion, the longer the survival. 

4) Removal of the entire pancreas eliminates the 
possibility that, if the tumor is multicentric, any further 
focus could remain within the patient. Associated duct 
hyperplasia has been reported in 41% of 141 cases of 
pancreatic carcinoma.!? Even if the concept of multi- 
centricity is challenged, there is evidence in our series 
that the tumor spreads within the substance of the pan- 
creas beyond the original focus of the tumor, indicated 
by eight patients who had undergone adequate macro- 
scopic clearance by the surgeon yet were found on 
pathological examination to have extensions of tumor 
at the margins of resection. 
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5) The exocrine benefits of any remaining pancreas 
may be doubtful. From our experience with.pancreatic 
resection in both benign and malignant cases, we be- 
lieve that many ducts may stenose after a variable 
period of time, particularly in those cases where the 
pancreatic stump has been invaginated into the jejunum 
and a pancreatic duct to enteric mucosa anastomosis 
was not performed. A wide variation both in the quan- 
tity of steatorrhea and the need for enzyme supple- 
ments after pancreatic resections has been noted. This 
is true even in cases where the pancreatic stump has 
been oversewn, when it is certain that no exocrine 
activity could be expected from the remnant, but 
steatorrhea may be minimal in some patients. Steator- 
rhea may well be the main disadvantage of this opera- 
tion, and we have had patients who can be only partially 
controlled with enzyme supplements (the quality of 
which may vary with the proprietary brand), and who 
have undigested fat still present in the stool. 

6) The endocrine action of the pancreatic remnant 
may not alone be sufficient justification to leave some 
pancreatic tissue in situ. In our experience of total 
pancreatectomy, the resultant diabetes has not been 
found to be unduly brittle, often requiring only 40 units 


_ of insulin per day for control, and this equates with the 


experience of other series.” In the 16% of patients 
who had diabetes at presentation, this would certainly 
be no problem. 

The data we obtained for the groups of patients who 
had endocrine tumors of the pancreas confirm the 
wide variation in patient material, presentation and sur- 
vival. Survival data for periampullary tumors support 
the increased survival rates for patients with tumors of 
the ampulla, lower end of the common bile duct and 
duodenum, when compared to those with tumors in the 
pancreas, as has been reported by other groups." 
These improved figures, together with the realization 
that in 10% of patients with malignancy in the head of 
the pancreas, the surgeon could not distinguish the le- 
sion from the far more favorable carcinomas of the 
ampulla, lower end of the common bile duct and duo- 
denum,'? support the justification for continuing to 
perform resections in carcinoma of the pancreas. 
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TABLE 3. Human Cryopreserved Parathyroid Autografts 


Detectable Duration 
Secretory of On 
Pa- Function Follow-up Serum Vit. D/Ca 
tient In Vivo (Months) Ca/P Therapy 
l No 16 9.2/3.6 Yes 
2 Yes 21 8.6/3.1 No 
3 Yes 14 7.6/3.0 Intermittent 
4 Questionable 12,3 9.6/4.7 Yes 
5 Yes 9 8.2/3.7 No 
6 Yes 8 8.8/3.0 No 


In vitro Studies of Graft Viability 


In three patients, suppressibility of PTH release 
from dispersed parathyroid cells by elevated calcium 
concentration was tested at the time of parathyroidec- 
tomy (Table 5). All three patients had evidence of 
greater than 50% suppressibility. In two of the patients, 
similar suppressibility was observed with cells pre- 
pared from cryopreserved tissue thawed at the time of 
autografting. In the third (#4), PTH release was less 
suppressible by elevated calcium concentration (25% 
vs 50%) in cells prepared from cryopreserved tissue 
than from fresh and less hormone was released. Of the 
three patients in whom studies were not carried out 
precryopreservation, two showed suppressibility of 
PTH release from cryopreserved tissue. The third 
(#1) had tissue cryopreserved with technical difficul- 
ties and a poor yield of cells resulted, insufficient for 
in vitro studies. 


Discussion 


The present study indicates that cryopreservation 
and retrieval of human parathyroid cells can be per- 
formed with success both by in vitro and in vivo assess- 
ment. In a selected group of patients this can be suf- 
ficient to maintain the patient off vitamin D and cal- 
cium and restore levels of serum calcium to the normo- 
calcemic range. The three patients with the highest 
antecubital venous PTH have been tapered off vitamin 
D, suggesting a rough correlation between hormone 
concentration in the effluent of the graft and functional 
mass of tissue. These three patients also had the best 
suppressibility of PTH release in vitro by elevated 
ambient calcium concentration while low cell yield or 
impaired suppressibility was observed with patients 
still requiring vitamin D therapy. These results suggest, 
in addition, that functional viability of grafted tissue 
may be predicted on the basis of in vitro studies. More- 
over, maintenance of normocalcemia apparently re- 
quires a minimal mass of tissue, probably greater than 
that required for detectable antecubital venous PTH. It 
is possible that in patients with only microscopic 
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TABLE 4. Urinary cAMP Pre- and Posttransplantation 


UrcAMP nM/100 ml GFR 


Post- 
Predefin- surgery 
Pa- itive Pre- Post- 
tient Surgery transplant transplant 
l 8.7 0.75 2.85 
2 N.D. 1.13 5.04 
J N-D. N.D. N.D. 
4 N.D. N.D. 1.7 
5 4.03 <1.0 3.9 
6 6.17 <1.0 zti 


N.D. = Not determined. 


evidence of viable transplanted parathyroid tissue, con- 
tinued cellular proliferation may eventually lead to a tis- 
sue mass sufficient to maintain normocalcemia. Al- 
ternatively both the secretory and proliferative capac- 
ity of the tissue may have been damaged by the cryo- 
preservation procedure. 

Successful transplantation of frozen parathyroid 
tissue has been reported in an aparathyroid uremic pa- 
tient with renal osteodystrophy.'*? Biopsy of the gland 
two years following transplantation confirmed normal 
architecture. Prior attempts in animals have shown that 
parathyroid glands function in the short-term with 
preservation for periods of from nine to 12 months but 
after that period function seems to be lost." Our 
present group with a successful transplanted gland after 
as long as 18 months suggests time or duration of 
cryopreservation may not be a limiting factor. Trans- 
plantation of fresh parathyroid tissue has been used in 
various clinical settings. In some, glands were trans- 
planted into the forearm at times when parathyroid tis- 
sue was known to remain in the neck.’ 

Autotransplantation of the parathyroid to the fore- 
arm has also been used following total or subtotal para- 
thyroidectomy.55:'* In an update of his extensive ex- 
perience Wells has reported on 42 patients with renal 
failure and 12 patients with primary parathyroid hyper- 


TABLE 5. Human Cryopreserved Parathyroid Autografts 


Suppressibility /n Vitro 
(96 Suppression) 


Pa- Function Precryo- Postcryo- 
tient In Vivo preservation preservation 
l No N.T. Insuff. cells 
2 Yes NI Yes (70%) 
3 Yes N.T. Yes (70%) 
4 + Yes (50%) Yes (25%) 
5 Yes Yes (80%) Yes (80%) 
6 Yes Yes (80%) Yes (30%) 


N.T. = Not tested. 


142 


plasia that have undergone total parathyroidectomy 
and fresh autologous autotransplantation;'* others have 
proposed that autotransplantation of the parathyroid 
glands be performed during total thyroidectomy for 
thyroid carcinoma.’ Interestingly, in most studies, 
vitamin D and calcium could not be withdrawn com- 
pletely in all patients until eight to 12 months had 
passed. This may imply that in the two patients who 
have had microscopic foci of apparently normal para- 
thyroid tissue identified in their forearm (#1 and #4) 
it is still possible that these glands may function when 
sufficient tissue mass develops. However, in one case 
the patient has been followed for greater than 12 months 
without evidence of function. 

Unfortunately, it is often difficult to determine in the 
patients that we see whether or not they will be ren- 
dered hypoparathyroid by the combination of the prior 
surgical procedures with the present surgery. Cryo- 
preservation allows a period of time to attempt to 
determine, albeit not with 100% accuracy, the presence 
or absence of the hypoparathyroid state. Such similar 
logic could also be employed in patients undergoing 
total thyroidectomy for carcinoma where identifiable 
but unavoidably excised parathyroid tissue could be 
cryopreserved while other tissue, whose viability may 
or may not be known, could be left, reserving auto- 
transplantation with cryopreserved tissue for a subse- 
quent procedure if necessary. 

Such studies as we have performed suggest a wider 
application. of successful cryopreserved endocrine 
autotransplantation. Of greater importance is the need 
to delineate the relative risks of transplanting abnormal 
parathyroid tissue, versus the problems of long-term 
maintenance therapy with vitamin D and calcium.* 
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Patient and Operation Selectivity 


The Peripheral Vascular Laboratory 


JOSEPH M. VAN DE WATER, M.D., EHUD D. LASKA, M.Sc., WILLIAM V. CINIERO 


Careful use of the data from the vascular laboratory has re- 
sulted in better patient and operation selectivity in peripheral 
arterial disease of the lower extremities. Using the combina- 
tion of segmental pressure measured with an ultrasonic Doppler 
and flow as approximated by the measurement of the rate of 
pulsatile volume change with a calibrated plethysmograph, ob- 
jective criteria were established for arterial insufficiency. Us- 
ing a two cuff technique, resistance indices were established to 
distinguish femoropopliteal from aortoiliac disease. The ratio of 
angiograms to femoropopliteal and aortoiliac operations has 
been reduced from an earlier value of almost 3/1 to the present 
value of approximately 1/1. 


ITH INCREASING PRESSURES to deliver more pa- 
tient care while at the same time to conserve pa- 
tient care resources, selectivity must be improved. This 
is especially true in peripheral vascular surgery which 
has seen a recent explosion in the number of noninva- 
sive vascular testing laboratories. While this develop- 
ment could easily result in additional overall expendi- 
tures for medical care, it can also be a means by which 
costs can be reduced and overall medical care im- 
proved. In order to realize this goal in the treatment of 
arterial insufficiency of the lower extremities, the in- 
formation that can be obtained from a vascular labora- 
tory was critically examined. 


Materials and Methods 


Ideally the vascular laboratory should provide ob- 
jective data of tissue perfusion in terms of pressure 
(P) and flow (Q). Obtaining these values for a limb seg- 
ment noninvasively is not easy, but valid approxima- 
tions can be made. P can be recorded as peak systolic 
pressure using a sphygmomanometer and an ultrasonic 
Doppler.'9!! While it is not convenient to measure seg- 
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mental Q, it has been possible to measure the rate of 
pulsatile volume change (PF,) in all tissue composing 
the limb segment under study using an impedance 
plethysmograph of our own design.? ? This technique, 
like that used for P, is noninvasive, safe and relatively 
simple to apply. The reproducibility of the values ob- 
tained by these two techniques was checked by per- 
forming 24 separate determinations on the same normal 
person over a three week period; the results were mean 
values of 104.7 + 3.9 mm Hg for P (coefficient of 
variation = 3.7%) and 65.0 + 6.3 cc/min for PF, (co- 
efficient of variation = 9.7%). 

The principal site of measurement is the calf, be- 
cause of accessibility especially for screening purposes 
and ease of identification (a 15 cm segment, 10 cm 
above the medial malleolus). Furthermore, the calf 
represents the most significant distal muscle mass 
served by arteries, which are amenable to current tech- 
niques in peripheral vascular surgery. For purposes of 
comparing this data to that of others, calf values of P 
were found to be equivalent to similar measurements 
made 10 cm more distally on the ankle. If the calf values 
are found to be abnormal, additional measurements at 
the same time are made of P and PF, high on the thigh 
encompassing a 15 cm segment just below the inguinal 
crease. 

Localization of the region of significant resistance 
(R) or atherosclerotic disease in the main leg arteries is 
done by comparing the pressure (P) on either side of the 
region. For reasons of operative approach, these 
regions are defined as the aortoiliac (AI) and the 
femoropopliteal (FP). A wide (15 cm) cuff is used in the 
high thigh region along with Doppler detection over the 
popliteal artery to determine thigh pressure (P4) at 
the distal end of the AI segment. This value is divided 
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Fic. 1. Criteria of arterial perfusion of the calf in terms of both P 
(recorded as peak systolic pressure) and Q or PF, (recorded as the 
rate of pulsatile volume change) for the clinical groups: ischemia, 
claudication and normal. 


by the brachial systolic pressure, which is assumed to 
be equal to distal aortic pressure. The result is an 
estimation of the AI disease via the resistance index 
(Ra). A smaller cuff placed over the calf and a Doppler 
are used to obtain calf pressure (Poat). Peary divided by 
Pinigh 1S used to estimate the FP disease via the re- 
sistance index Rpp. 

For this evaluation of the data from the vascular 
laboratory, it was thought that reference to clinically 
recognized degrees of arterial perfusion should be 
employed whenever possible. The three categories of 
ischemia, claudication and normal were selected as 
having the most important diagnostic and therapeutic 
implications. In an attempt to avoid the vagaries often 
seen in interpretation of findings from the history and 
physical examination, only those patients who actually 
underwent an amputation were used to develop the 
criteria for ischemia and only those who underwent 
successful revascularization procedures for symptoms 
recorded as claudication were used for that category. 
For the normal category, P and PF, measurements 
were made on asymptomatic volunteers. For localiza- 
tion of significant atherosclerotic disease, data was 
used only from those patients with predominant AI 
or FP disease. 


Results 


Criteria of arterial perfusion of the calf in terms of P 
and PF, were defined for the three categories: Ischemia 
with 38 patients, P = 45.8 + 58.6 mm Hg, PF, = 30.7 
+ 15.9 cc/min; claudication with 32 patients, P = 56.9 
+ 25.0 mm Hg, PF, = 28.2 + 9.3 cc/min; and normal 
with 56 volunteers, P = 136.4 + 19.3 mm Hg, PF, 
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= 63.5 + 15.8 cc/min (Fig. 1). There was no signifi- 
cant difference between the categories of claudication 
and ischemia, but a highly significant difference 
(p < 0.001) between claudication and normal in terms 
of both P and PF;,. 

Similarly, criteria were defined fer the thigh. How- 
ever, included in the claudication category were only 
those patients who had undergone AI procedures, 
while in ischemia were placed only those patients who 
had undergone above-the-knee amputations. Values 
for the categories were ischemia with 18 patients P 
= 67.6 + 47.7 mm Hg and PF, = 49.5 + 22.8 cc/min; 
claudication with 22 patients, P = 81.1 + 20.6mm Hg, 
PF, = 63.8 + 16.7 cc/min; normal with 40 volunteers, 
P = 130.7 + 13.6 mm Hg, PF, = 88.1 + 22.9 cc/min 
(Fig. 2). As in the calf differences m the claudication 
and ischemia categories are not significant in terms of P 
(p = 0.237) and only probably significant in terms of 
PF, (p = 0.020). However, there is a highly significant 
difference (p < 0.001) between the categories of 
claudication and normal in regard te both P and PF,. 

For localization of significant disease or resistance 
to the FP or AI regions, only patients with predominant 
FP disease as determined by both angiography and a 
subsequent successful FP procedure were considered. 
For 12 such patients, Rep = 0.54 + 0.30, R,, = 0.87 
+ 0.27 and Rim = 0.42 + 0.20 (Fig. 3). Rpp is signifi- 
cantly different from Ra; (p = 0.005), but not from 
Ram (p = 0.282). 

Twenty-four legs were available for evaluation of the 
resistance indices in predominant AI disease. All had 
angiographic evidence of significant resistance in the 
AI segment and all had undergone successful AI re- 
constructive procedures. For this group (Fig. 4), 
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Fic. 2. Criteria of arterial perfusion of the thigh in terms of both P 
(recorded as peak systolic pressure) and Q or PF, (recorded as the 
rate of pulsatile volume change) for the clinical groups: ischemia, 
claudication and normal. 
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Rep = 0.69 + 0.26 while Ri; = 0.57 + 0.19 (p 
= 0.072). Ra = 0.41 + 0.20, which is very similar to 
the same index in patients with predominantly FP 
disease. 

By comparing the numbers of reconstructive periph- 
eral vascular procedures for AI and FP disease over 
the past two and one-half years, a slight increase is 
evident. However, the striking finding is a reduction in 
the number of angiograms to almost one-third of their 
previous number. This decrease in angiograms and the 
concomitant decrease in the need for hospitalization is 
presumed to be due to the utilization of the peripheral 
vascular laboratory, which now averages 500 tests per 
year (Fig. 5). 


Discussion 


There are certain advantages in using two measure- 
ments to define arterial perfusion which may justify the 
potentially 20-fold additional cost for the plethysmo- 
graph as compared to a good pocket Doppler. One can 
plot a patient's leg on a two-coordinate system using 
both P and Q (as approximated by PF,), permitting a 
more accurate quantification upon which to make a 
judgmental decision regarding the timing of a recon- 
structive procedure.'^ Secondly, the use of a measure- 
ment of pressure with one of volume provides an in- 
ternal check on both. If the ratio P/PF, is closer to 3/1 
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sistance in patients with predominantly femoropopliteal disease 
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FiG. 4. Mean and standard deviation values for the regions of re- 
sistance in patients with predominantly aortoiliac disease using re- 
sistance indices: R,, (aortoiliac), Rpp (femoropopliteal) and R; 
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than the common 2/1, the study should be repeated; if 
this difference persists, it is suspected that the patient’s 
vascular system demonstrates poor compliance such as 
the so-called ‘‘small vessel disease” often seen in pa- 
tients with diabetes. 

Using P and PF, values, it was not possible to sepa- 
rate the clinical categories of ischemia and claudica- 
tion, but both were readily distinguishable from 
normal. This highly significant difference probably 
indicates that there can be considerable deterioration in 
perfusion before it is clinically detectable and that once 
detected, only a small progression in the disease will 
lead to ischemia and actual limb loss. The inability to 
separate ischemia and claudication in terms of P and 
PF, is contradictory to an earlier evaluation of our 
data;'? however, this study is based on larger numbers 
of patients and probably reflects a currently more 
aggressive attitude towards revascularization of limbs. 
In regard to symptoms and the degree of atherosclerosis 
in the lower extremities, it is unlikely that our patients 
were different from those of others. Using the Ra), 
index, our mean values of 0.41 for AI disease and 0.42 
for FP disease are not significantly different from an 
average value of approximately 0.40, obtained by 
calculating the data reported by Dean et al.? on a series 
of femoropopliteal reconstructions. 

The similarity in Raj, indices for both the AI and 
FP patient groups excludes this index as a means of 
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distinguishing these groups. This is not a surprising 
finding, since this index is actually an indication of all 
disease — both in the AI as well as in the FP region— 
in the lower extremity. For this reason, isolation of 
these two areas by the R4, and Rpp indices is more 
helpful. 

Since the use of a wide cuff high in the thigh and a 
regular arm cuff on the calf have usually provided a 
good means to separate AI from FP disease, the use of 
four cuffs? has not been necessary. Occasionally, a pa- 
tient is found to have arterial insufficiency in terms of 
P and PF, in the thigh as well as in the calf segment and 
to have low but similar values for both R4; and Rpp. To 
help determine the significance of the AI disease we 
have found the hyperemic response test described by 
Johnson? to be very helpful. 

Our vascular laboratory was established two and 
one-half years ago in order to create a registry with an 
objective means of following patients with peripheral 
vascular disease. It has come to play a major role in our 
overall approach to the patient with symptoms refer- 
rable to the lower extremities. With the objective data 
obtained from this laboratory, it has been possible to 
verify the findings from the history and physical 
examination and to assess the degree of arterial insuf- 
ficiency. The laboratory has been especially helpful 
for outpatient screening; it has greatly improved our 
ability to select patients for vascular reconstruction and 
along with angiography to select the appropriate opera- 
tion. 
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Fic. 5. Diagram of the 
change im the ratio of angio- 
grams to aortoiliac and 
femoropopliteal recon- 
© structive operations in six 
month periods over the past 
© two and one-half years 
(angiograms were obtained 
prior to all operations, but 
occasionally in different 
periods). 
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Early Tangential Excision and Immediate Mesh Autografting 


of Deep Dermal Hand Burns 


JOHN L. HUNT, M.D., RONALD SATO, M.D., CHARLES R. BAXTER, M.D. 


Thermal injuries to the hand constitute not only one of the most 
common burns, but one of the most difficult for the burn 
surgeon to treat. Early wound closure is mandatory if maxi- 
mum functional return is to be attained and scarring mini- 
mized. Over the last three and one-half years, 60 patients with 
deep dermal dorsal hand and finger burns were treated by 
tangential excision and immediate mesh autografting. All pa- 
tients were admitted to the hospital within 24 hours of injury 
and excision was performed between the third to the tenth post 
burn day. Operative technique consisted of sequential eschar 
excision using the Humby knife or Goulian-Weck dermatome 
until viable dermis was visible. Mesh autograft, ratio 1 to 1% 
without expansion, was applied. There was 100% graft take in 
all but four hands. Hand function with full range of motion re- 
turned by the tenth postoperative day. Complications were 
minor. Patient follow-up ranged from six months to three and 
one-half years. No patient has required subsequent surgery for 
scar revision or contracture release. Range of motion in all 
patients has been excellent and all patients have continued to 
maintain normal hand function. The cosmetic appearance has 
been good except for the early ‘‘mesh’’ appearance of the graft 
which has become less apparent with time. In summary, 
early tangential excision and immediate mesh autografting of 
deep dermal dorsal hand burns has fulfilled the following burn 
principles — preservation of tissue, prevention of wound in- 
fection, maintenance of function and early wound closure. 


HERMAL INJURIES TO THE HAND constitute not 
T only one of the most common burns, but one of the 
most difficult for the burn surgeon to treat. Although 
the dorsal surface of both hands and fingers constitute 
no more than 5% of the total body surface area, the 
short and long-term morbidity is incalculable in terms 
of pain, functional impairment, cosmetic appearance 
and financial loss. Although there is universal agree- 
ment that early burn wound closure is mandatory if 
maximum functional return is to be obtained and scar- 
ring minimized, universal application of these prin- 
ciples to the treatment of hand burns has not been 
adopted.? 

Presented at the Tenth Annual Meeting of the American Burn 
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Materials and Methods 


Over the last three and one-half years, 60 patients 
with deep dermal dorsal hand and finger burns were ad- 
mitted to Parkland Memorial Hospital Burn Unit. 
There were 50 males and ten females. The average 
age was 36 years with a range of 1—83 years. The 
average total body surface burn was 35% with a range of 
1.5-68%. All patients were admitted within 24 hours 
of injury and each received their initial resuscitation ac- 
cording to the Parkland Formula—4 cc of Ringer's 
lactate per kilogram per per cent burn in the first 24 
hours. The burn wounds were initially cleaned with a 
mild detergent soap and debrided. Silver sulfadiazine 
was applied and all hands were elevated. Blood flow in 
all extremities was assessed either by serial arterial pal- 
pation or with the Doppler ultrasound meter. Escha- 
rotomies were not indicated in any burned extremity. 
Burn wound excision was performed by the seventh 
postburn day in 49 patients and by the tenth postburn 
day in 11 patients. 

Based on previous clinical experience in instances 
where clinical differentiation between superficial and 
deep second degree burn is difficult, porcine hetero- 
graft is applied to the wound 24 hours after the injury. 
If the heterograft is adherent to the wound 24 hours 
after it application, the burn is treated conservatively. 
It has been our experience that in such instances these 
burns will heal in seven to ten days. Nonadherence of 
the heterograft indicates a deeper second degree burn 
injury, and a topical antimicrobial agent is reapplied 
and excision performed at a later date. 


Technique of Burn Excision 


Eight hours prior to surgery, Povidone-Iodine oint- 
ment is applied to the burn surface. The application of 
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Fic. 1. Sequential eschar excision is performed using the Humby 
Knife. 


this agent has a two-fold purpose. 1) The eschar is 
"hardened" and becomes dry making the technique of 
excision easier. The application of other topical anti- 
microbial agents softens the eschar making the surgical 
procedure more difficult. 2) The application of this 
agent imparts a "'transparent" appearance to the 
eschar. Thrombosed dermal blood vessels are more 
easily identified making it easier to differentiate be- 
tween deep dermal and third degree portions of the 
wound. 

Tangential excision is performed using a Humby 
knife and/or the Goulian- Weck dermatome (Figs. | and 
2). The former instrument is ideally suited for excision 
of eschar on the dorsum of the hand and the latter for 
excision of eschar on the digits. The instruments are set 
to .008 inch depth and sequential eschar excision car- 
ried down to fine punctate bleeding or until a "shiny" 
dermal layer in the wound is visible (Figure 3).*4 
Minimal instrument pressure against the burn wound 
assures sequential excision of even depths of tissue. 
Too great a pressure results in digging into the burn 
wound causing needless excision of viable dermis or in- 
advertent full thickness wound excision. Extreme care 
must be exercised when excising burns over the dorsum 
of the digit because of the close proximity of the under- 
lying extensor hood and tendon. It is important to tan- 
gentially excise the deep dermal burn in the web spaces, 
because hypertrophic scarring and webbing of the 
dorsum of the interdigital spaces may occur at a later 
date. Once the level of fine punctate bleeding is reached 
in the wound, hemostasis is obtained by the topical 
application of thrombin in solution, warm laparotomy 
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pads, a compression dressing and elevation of the ex- 
tremity. The wound is left wrapped for approximately 
ten minutes and if bleeding persists, the preceding steps 
are repeated. The use of electrocautery for control 
of bleeding is not recommended. It seems contra- 
productive to create another burn on a freshly excised 
viable wound bed. After hemostasis is obtained, auto- 
graft at a thickness of .010—.012 inches and meshed at 
12:1 ratio without expansion is applied to the wound 
(Fig. 4). On the dorsum of the hand the skin is applied 
in a transverse direction. A small margin of autograft 
is overlapped on the surrounding unburned skin. This 
is done to assure complete wound coverage even if graft 
slippage occurs during the application of the dressing. 
In most instances it is unnecessary to suture the graft 
in place and only Steri-Strips and tincture of benzoin 
are used to fix the grafts to the wound surface. This is 
very useful for securing autograft to the digits. Anti- 
biotic impregnated fine mesh gauze, such as neomycin, 
is applied over the mesh graft followed by a layer of 
Kling,“ fluffed Kerlix® and another layer of Kling 
bandage. Finally, the arm, hand and fingers are splinted 
with a polyurethane pad or plaster-of-paris. All ex- 
tremities are elevated for the first six postoperative 
days. The dressing is removed on the third postopera- 
tive day in order to inspect the wound for graft take." 
The hand and fingers are then rewrapped until the sixth 
postoperative day at which time physical therapy is 
begun. 


Results 


Of the 60 patients, 12 had unilateral and 48 bilateral 
hand excision. A 100% autograft ‘‘take’’ occurred in all 
but ten hands. Immediate complications were minor 





Fic. 2. The Goulian- Weck dermatome is ideally suited for eschar 
excision over the digits. 
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FiG. 3. An adequate depth 
of excision is identified 
when fine punctate bleed- 
ing is noted. 


and included partial graft loss due to local wound Sepsis 
in three hands and dislodgement of graft secondary to 
improper postoperative splinting in seven hands. Spon- 
taneous re-epithelialization occurred in all hands with- 
out the need for reautografting. 

Physical therapy was initiated on the sixth post- 
operative day. This consisted of active range of mo- 
tion, coordination and strengthening exercises. Hands 
were not routinely splinted at night. By the tenth post- 
operative day, full range of motion had generally 
returned. 

Patient follow-up has ranged from three months to 
three and one-half years. On discharge from the 
hospital all patients were followed biweekly in the 
physical therapy department and weekly in burn clinic 
and eventually at three month intervals in burn clinic. 
This assured continued proper physical therapy and on- 
going evaluation of both hand function and cosmetic 
appearance. All patients were treated with “tube” 
stockinette prior to their hospital discharge and within 
six weeks of surgery, all patients were wearing Jobst® 
gloves. No patient has required resurfacing of the 
previously skin grafted area because of hypertrophic 
scarring. Although the **mesh"' appearance of the skin 
is somewhat unsightly for several months after surgery, 
it becomes less apparent with time and has been almost 
undetectable two years after autografting (Fig. 5). 
Range of motion has remained excellent and many of 
the patients who were actively employed prior to 
surgery have returned to some type of work status. 
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One long-term complication noted in a few patients 
has been webbing of the dorsal interdigital web spaces. 
The early institution and constant wearing of the pres- 
sure fitting gloves has softened and remolded the im- 
mature scar making surgery unnecessary except in one 
patient who required scar release between the fourth 
and fifth digits three years postoperatively. 

Of the 60 patients who had early tangential excision 
with immediate autografting, 11 patients were ex- 
cised after the seventh postburn day. The delay in ex- 
cision was for the following reasons: intervening week- 
end—five patients; burn wound cellulitis—four pa- 





Fic. 4. Mesh autograft at 14:1 ratio without expansion is applied 
on a freshly excised deep dermal burn. 





FiG. 5. Two years after excision and autografting. Mesh pattern is 


almost imperseptible. 





tients; associated complications, /.e.— inhalation 
injury—two patients. Surgical procedures at this 
hospital are not performed on either Saturday or Sun- 
day unless they are considered a surgical emergency. 
In all cases the delay in surgical excision did not ad- 
versely effect either the surgical technique, graft 
"take" or ultimate hand function. 

Seven patients had immediate tangential excision 
with application of homograft. Autografting was then 
performed three to seven days after the initial opera- 
tive procedure. These patients were treated early in this 
series and this technique has since been abandoned in 
preference of immediate autografting. 

There were two deaths among the 60 patients—a 
20-year-old man with a 68% burn and a 52-year-old man 
with a 49% burn. Each patient had successfully under- 
gone tangential excision and autografting of the hands 
but succumbed to bronchopneumonia. 


Discussion 


The ultimate goal in treating any thermally injured 
patient is early closure of the burn wound.' ^? Spon- 
taneous reepithelialization of a deep dermal burn is 
equivalent to delayed closure of the wound. It is not 
unusual for this type of wound to take three to five 
weeks to heal. Certain anatomical areas of the body, 
such as the back and buttocks, are of low priority for 
excision because of their posterior location and the 
generous thickness of the dermis, and therefore lend 
themselves to conservative therapy. It is inadvisable 
for a number of reasons to treat deep dermal burns of 
the dorsum of the hands and fingers conservatively. 
Early wound closure of the burned hand has its 
greatest asset in accomplishing early mobilization. An 
open wound is painful and immobilization lessens 
wound pain. In many anatomic areas of the body this is 
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of no consequence, but this has disastrous conse- 
quences in the upper extremity. As long as the wound 
remains open, tissue edema persists. The combination 
of tissue edema and immobilization in the hand and 
digits, particularly of the interphalangeal joint, pro- 
motes. small joint stiffness.* In all patient populations, 
prevention of proximal interphalangeal joint stiffness is 
of paramount importance. 

Non-operative management of deep dorsal hand 
burns requires both continuous splinting and eleva- 
tion of the extremity for a prolonged period of time. 
This imposes additional nursing and physical therapy 
management which can be eliminated by early surgical 
excision and autografting. 

Although topical antimicrobiol agents are used to 
control the bacterial population of the burn wound, in- 
fection still continues to be a threat to patient survival. 
In small burns systemic sepsis is unusual, but local 
wound sepsis can cause conversion of second degree 
burn to a deeper depth or even a full thickness injury. 
Early closure of the burn wound prevents this com- 
plication. 

Infectious complications prior to wound excision 
have been minor. In most cases, bacterial coloniza- 
tion of the wound was easily controlled preoperatively 
with topical antimicrobial agents. Several instances of 
burn wound cellulitis did occur prior to the fifth post- 
injury day. Burn wound cellulitis has even appeared 
as soon as six hours after a previously normal wound 
examination and generally takes from three to five days 
to resolve. Cultures of the wound were most often posi- 
tive for Staphylococcus aureus, coagulase positive. In 
most instances systemic signs and symptoms of infec- 
tion are minimal. The patient is usually febrile and 
examination of the wound reveals the surrounding un- 
burned skin erythematous, warm and painful to touch. 
Surgical excision is always delayed until the cellulitis 
completely resolves with appropriate topical and 
parenteral therapy. 

Early closure of dorsal hand and finger burns has a 
significant nutritional and psychological impact on the 
patient's recovery. Early utilization of hands for feed- 
ing purposes is without a doubt a great advantage and 
the patient becomes less dependent on hospital person- 
nel and more dependent upon himself. 

The ultimate cosmetic appearance of the resurfaced 
hand is of primary concern to the injured patient. Al- 
though our follow-up is somewhat short, at the present 
time significant hypertrophic scarring has not been a 
complication in any patient and reconstructive plastic 
surgery has been unnecessary for cosmetic reasons. 

The timing of burn wound excision is of utmost im- 
portance. In large cutaneous burns, hemodynamic 
stabilization cannot be adequately achieved until at 
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least the third postburn day. In addition, pulmonary 
complications such as inhalation injury, a contraindica- 
tion to surgical excision, may not be manifest until 
several days after the burn. The pathophysiology of a 
deep dermal burn was initially described by Sevitt" 
and later Jackson, et al.? A viable margin of tissue, the 
zone of stasis, surrounds the nonviable burn tissue or 
the zone of coagulation. Tangential excision of deep 
dermal burns must be carried down through the zone of 
coagulation into the zone of stasis. Fine punctate bleed- 
ing from the wound surface identifies the zone of stasis. 
Hypoperfusion, vasoconstriction and sludging of blood 
occur in the early postburn period and if excision is 
carried out too soon after the injury, some viable tis- 
sue will needlessly be excised in order to arrive at a 
level of punctate bleeding indicative of an adequate 
depth of excision. When excision is delayed until the 
third postburn day, demarcation between the zones of 
stasis and coagulation is clinically more readily identi- 
fiable. 

Delaying burn wound excision until tissue edema has 
resolved is unnecessary. Even though extremities are 
continuously elevated during the first week postinjury, 
edema still remains. The presence of tissue edema has 
not caused any technical difficulties in excising deep 
dermal burns. In fact, tissue edema makes the burn 
wound contour more even allowing for easier excision. 

It is mandatory that any tangentially excised deep 
dermal burn wound be immediately covered either with 
autograft or some type of physiologic dressing; other- 
wise, the exposed surface becomes necrotic and a 
pseudoeschar forms.? It is our policy to immediately 
autograft all tangentially excised wounds of the hands 
and fingers. Even in large burns where donor sites are 
limited, wound coverage with autograft is the first 
priority. In a few patients, homograft was immediately 
applied to the excised wound bed. In each of these 
cases, considerable blood loss was associated with ex- 
cision of 3046 of the total burn surface. It was deemed 
inadvisable to subject the patient to additional surgical 
trauma and operative time needed for autografting. The 
homograft "took" and reepithelialization occurred 
over a period of several weeks. Unfortunately, the 
ultimate cosmetic results were unsatisfactory because 
early hypertrophic scarring occurred. 

Meshed autograft at 15:1 ratio without expansion 
has a number of advantages over sheet grafting. First, 
the mesh graft conforms to the wound surface better 
than sheet graft. Secondly, serum and blood can escape 
through the graft interstices without causing subgraft 
collections of fluid resulting in graft loss. Third, al- 
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though the mesh appearance of the skin is apparent for 
the first six months post grafting it becomes less ap- 
parent and by two years postautografting is almost un- 
detectable. It is important to harvest split thickness 
skin grafts at .010—.012 inches in order to obtain best 
cosmetic results. Thick pieces of meshed skin are un- 
sightly on healed deep dermal burns and the mesh ap- 
pearance remains evident indefinitely. 

Recently, tangential excision has been carried out 
with total circulatory occlusion of the extremity using 
pneumatic tourniquet. Prior to inflation of the tourni- 
quet, sample areas of the burn wound are tangentially 
excised in order to identify the depth of the deep dermal 
injury. The arm and hand are not elevated prior to in- 
flating the tourniquet so that blood will be trapped in 
patent dermal vessels. Identification of the proper level 
of tangential excision is ascertained when a vascular 
“ooze” or a "white moist surface in the dermis"' is 
identified.* Excision must obviously be carried deep to 
any thrombosed dermal vessels. With the tourniquet 
still inflated, meshed autograft 112:1 without expansion 
is applied to the wound and an occlusive dressing is 
applied. Careful attention must be directed at applying 
a tight enough dressing to maintain uniform pressure 
over the entire excised wound bed, yet insufficient 
pressure to cause venous outflow or arterial inflow oc- 
clusion. Using this technique, blood loss has been 
greatly reduced and greater than 30% of the total body 
surface burned area can be excised at one operative 
procedure. 
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The Undergraduate Surgical Clerkship 


A Cutting Edge Which Separates the Clinical 
from the Nonclinical Medical Specialists 


BERNARD S. LINN, M.D.,*TED PRATT, M.S.W.,t ROBERT ZEPPA, M.D.1 


The role of the surgical clerkship in the curriculum has often 
been debated. This study highlights its function in the students’ 
decision making process. Junior students (N = 164) were meas- 
ured on interest in surgery before and after the clerkship and 
divided into groups that changed significantly in a positive or 
negative direction, or that remained essentially unchanged. 
Background factors, learning styles of the students, and their 
evaluations of the clerkship showed that students who changed 
negatively (12%), compared with those who changed positively 
(44%), did not learn as well from clinical experiences and 
evaluated certain aspects of the clerkship, related to time and 
clinical demands, less positively. The unchanged group re- 
sembled the positive change students. Performance in the clerk- 
ship did not differ significantly among the three groups. The 
group that changed positively had none interested in surgery as 
a career before the clerkship, 15% who chose surgery after- 
ward, and who later entered a surgical residency. The nega- 
tive change group entered with high, perhaps unrealistic, levels 
of interest, left with none selecting surgery, and a third enter- 
ing nonclinical type residencies. The surgical clerkship ap- 
pears to have a unique role to help students make decisions 
about future careers based on their underlying personalities 
and learning styles. 


ec CADEMIC SURGERY REMAINS a delicate hot- 

A house plant in the groves of academe; there 
is no ground for complacency about its future." ? The 
appropriateness of including surgery as part of the 
medical school curriculum is an extremely important 
issue that is by no means resolved. There is considera- 
tion on the part of medical educators, which include 
some surgical departmental chairpersons, about de- 
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creasing the time alloted to surgery as an obligatory part 
of the undergraduate experience. This issue is reflected 
in the wide variations in the number of weeks desig- 
nated for the clerkship by different medical schools. 

A number of excellent reasons have been cited for 
requiring an undergraduate surgical clerkship. At the 
1976 meeting of the American College of Surgeons, 
Anlyan* pointed out the need for surgeons to be seen 
as diagnostic and therapeutic decision-makers, rather 
than just as technicians responding to internists, 
pediatricians, family practitioners. Drucker,® who had 
witnessed the omission of surgery from the required 
curriculum at Western Reserve University, noted the 
importance of removing the mystique of surgery by 
bringing an understanding of surgery 's role in total pa- 
tient care to the undergraduate, as well as the value of 
undergraduate surgery in helping students to sharpen 
their clinical decision making skills. Anderson! men- 
tioned the importance of understanding student at- 
titudes in planning present and future surgical educa- 
tional programs. In line with student attitudes, Muel- 
ler, at the American College of Surgeons meeting in 
1975, emphasized, what has since been the most fre- 
quently cited justification of the clerkship, its role in 
providing students with further perspective that is so 
vital for later career choices. 

Impressive as these arguments are, they do not 
provide concrete data that are needed in order to 
justify a mandatory undergraduate experience in 
surgery. For example, studies dealing with the reasons 
for career choices of medical students have been con- 
tradictory. Williams," concluded the reasons were, 
therefore, largely unknown. Even now, some three 
years later, no hard data exist in regard to what it is, if 
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anything, that is uniquely provided by the surgical 
clerkship. Somewhat serendipitously, perhaps, in the 
course of comparing students whose interests in 
surgery increased or decreased as a result of the clerk- 
ship, these comparisons shed new light on how the 
clerkship served to separate students on the basis of 
their learning styles, which in turn clarified their own 
future career choices in relationship to clinical patient 
oriented practice modalities. The purpose of this paper 
is to report these findings. 

Over the years, one of the major objectives of the 
junior surgical clerkship at the University of Miami 
School of Medicine has been to present the essentials 
of surgery that all physicians should know whether 
or not they became surgeons. The ultimate goal was 
not to make all students like surgery to the point of 
selecting the field as their career, but rather to try to 
improve the clerkship so that students understood the 
relationship of surgery to the other medical specialties 
and felt positively about their experiences. The ra- 
tionale behind this approach was built on Mager's com- 
ment that "whatever else we do in the way of influenc- 
ing the student, the /east we must strive to achieve is 
to send him away with favorable rather than unfavor- 
able feelings about the subject and activity we teach.” '? 

In order to evaluate students' reactions to the clerk- 
ship, questions about interest in surgery were included 
as part of the pre- and postclerkship questionnaires 
which all students complete. The idea was to look at 
students who underwent significant changes in interest 
during the clerkship in order to assess which students 
were likely to change and what experiences in the clerk- 
ship were associated with attitude change. 

Although a number of studies have focused on the 
relationship between attitudes and career choice, few 
have looked at changes in attitudes and its implica- 
tions. Boverman? found that one-third of the seniors 
had changed in career choices, with those who had 
selected family practice, basic science, and pediatrics 
being the ones who changed most often. Kritzer and 
Zimet'® also reported that students who had chosen 
certain fields were more likely than others to change. 
Donovan et al.? found that sophmore students who 
were interested in general practice changed to other 
areas more frequently by the time they were seniors. 
Bruhn and Parson‘ and Livingston and Zimet!! con- 
firmed a high degree of change in career preferences 
over the four years of medical school. Although these 
Studies tend to confirm that students go through a series 
of changes in career preferences, the reasons for these 
were not as clearly identified. On the other hand, there 
have been studies which have related final career 
choice or career preference, at one point in time, to 
personality factors,!* premedical scientific orientation, ® 
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sex,” research and educational experiences,!* and 
styles of learning.'*!9?! These studies, however, con- 
centrated on predicting career choice and not in pre- 
dicting changes in interest per se. 

Interest was defined here as an attitude, which meas- 
ured the degree of positive or negative attraction which 
the student felt toward surgery. Although attitudes 
are often associated with actions, there is no perfect 
one to one relationship between the two. It seemed 
likely that students who became more interested in 
surgery as a result of the clerkship, or those who main- 
tained consistently high interest, would be those 
students who later selected surgery as a career. Of 
more interest here were those students who said they 
had interest in surgery but who were turned off after the 
clerkship. One might either conclude that the clerkship 
itself did not meet their educational needs, in that it was 
poorly designed, or that in some way the clerkship 
served to help those students better appraise their at- 
titude and possibly make a more realistic career choice. 
The focus was not on students whose attitudes re- 
mained essentially unchanged, in that the clerkship did 
not significantly alter their levels of interest, but rather 
on those students for whom the clerkship appeared to 
serve some definite function in attracting or repelling 
them in terms of their interest. For these students, it 
might be asked what factors in the clerkship seemed 
responsible for this change in attitude? Did these fac- 
tors indicate something about the type of students who 
changed? Were these changes in attitude associated 
with their performance in the clerkship? And finally, 
did the changes in attitude seem to have any relation- 
ship to the students' later choice of a residency? 


Method 


The only course in surgery required for graduation 
at the University of Miami School of Medicine is the 12 
week junior surgical clerkship. The student spends four 
weeks on a general surgery ward, two weeks on a 
trauma ward, two weeks in the surgical emergency 
room, and four weeks on specialty surgery wards which 
they select. All ward assignments place students on a 
surgical team with both responsibility and accounta- 
bility for patient care, as well as designated places on 
the team's call schedule. Daily lectures and confer- 
ences are presented for students which they may attend 
or not. These daily presentations focus on the core of 
surgical information essential for all physicians and 
stress the philosophy that all clinical decisions should 
be based on an understanding of underlying patho- 
physiology rather than a list of empirical routines. 

Evaluation is an ongoing two way process (of the 
student by the faculty and by the student of the clerk- 
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ship). Half of the students’ final grade comes from 
evaluations of clinical performance on each ward rota- 
tion: the other half comes from four cognitive type 
examinations, two oral and two written, with one of the 
written being the surgical section of the National Board 
Medical Examination purchased by the department. 
Biweekly evaluations are done during the clerkship by 
the students of the educational value to them of all parts 
of the clerkship. Furthermore, each students’ attitudes 
about themselves and their education are formally ob- 
tained before and after the clerkship, as well as in- 
formally solicited during the clerkship by surgical 
faculty who meet weekly with small groups of three or 
four students assigned to them for the 12 weeks. 

For this study, 164 junior medical students who 
graduated in June 1978 were measured at the beginning 
of their surgical clerkship concerning their degree of 
interest in surgery on a 1—100 scale. The same ques- 
tion was repeated at the end of the clerkship. Students 
were divided into a group who changed positively and 
a group who changed negatively by the following 
method. One-half of a standard deviation difference 
was calculated to be a sufficient amount of change for 
this size sample to represent a statistically significant 
difference between pre- and postinterest scores.'’ The 
average standard deviation on interest was 28 points. 
Those students who changed more than 14 points were 
classified by the direction of their change into positive 
and negative change groups. Those students who 
changed less than 14 points were considered essentially 
unchanged by the clerkship and were not considered 
in the primary analyses of data related to change, but 
their data were used to help clarify some ofthe findings. 

Characteristics of the students such as age, sex, hav- 
ing a Ph.D. degree, having an interest and/or experi- 
ence in research or teaching, and a preferred style of 
learning such as lecture, informal or formal discussion, 
written examinations, personal (tutorial) method, self- 
study, and clinical experience were collected on enter- 
ing the clerkship. 

Students also evaluated aspects of the clerkship ex- 
perience at the end of 12 weeks. These ratings reflected 
their assessment of the educational experience. On a 
1—100 scale, they rated the adequacy of the supervi- 
sion they received on patient work-ups, time they had 
for study, degree of responsibility they had been given, 
and the quality of the teaching in six areas (the operat- 
ing room, on rounds, in the emergency room, on elec- 
tive surgery, by housestaff, and by attendings). Fur- 
thermore, they assessed on the same scale the value of 
specialty surgery and the value of time spent in three 
areas (operating room, wards, and emergency room). 
Lastly, they provided a global rating of the clerkship 
experience and answered open-ended questions about 
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achievement of their goals, strong and weak features 
of the clerkship, recommended changes, and their 
career preferences. 

Data on all components of the surgical grade, the 
final grade in surgery, and other medical school grades 
were available for study. Students were followed-up 
at the end of their senior year and their choice of resi- 
dency was determined. 

Data were analyzed, for the most part, by analysis of 
variance. One analysis focused on the differences be- 
tween high and low interest change groups in terms of 
their characteristics at the time they entered the clerk- 
ship. Another analysis focused on the differences be- 
tween these same groups in their evaluations of their 
clerkship experiences. Later, these same analyses were 
repeated to determine whether the group that remained 
essentially the same in interest resembled more the 
positive or negative change group. Grades and later 
choice of residency were analyzed for all three groups. 
Responses to the open-ended questions were compared 
among the groups by content analysis. 


Results 


When students were divided into groups that changed 
significantly in a positive or negative direction, 44% of 
the class was found to have changed positively; 44% 
to have remained essentially the same, in that they had 
changed less than 14 points; and 12% to have changed 
in a negative direction. Overall, the average change 
was positive for the entire class at a .01 level of signifi- 
cance. Students in the positive change group entered 
their clerkship with an average score of 50 for interest 
in surgery (significantly below the other two groups) 
and ended with an average interest score of 79. The 
group that remained essentially unchanged entered the 
clerkship with a score of 70 and left with a score of 7T. 
The group that changed negatively entered with an 
average score of 63 and left with a score of 28 (signifi- 
cantly lower than the other two groups). 

Table 1 shows the positive and negative change 
group on the variables collected at the time the students 
entered their surgical rotation. There were no signifi- 
cant differences in demographic and background char- 
acteristics such as age, sex, whether they had a Ph.D. 
degree, or whether they had interest or experience in 
research or teaching. Furthermore, students in the four 
quarters of the academic year did not differ from each 
other. Although students who changed positively 
tended to rank most styles of learning more helpful to 
them than those who changed negatively, the only 
significantly different variable between the groups was 
learning by clinical experience. Those students in the 
positive group said that they learned more through 
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clinical experience than did those in the negative 
change group (p < .01). 

Table 2 shows how these two groups rated their 
clerkship experiences. Some variables differed be- 
tween the groups at a statistically significant level, with 
scores of the negative change group in the less favor- 
able direction. At the .01 level, time spent on the wards, 
time in the operating room, and adequacy of super- 
vision of workups were rated less favorably by students 
who changed negatively in their interest in surgery. 
Furthermore, ratings on lectures, teaching in elective 
surgery, teaching in the emergency room, and teach- 
ing on rounds were less favorable at the .05 level of 
significance. Lastly, the overall global rating of the 
clerkship differed at p — .01, with those who changed 
more negatively evaluating the experience about 12 
points lower. 

In terms of the relationship between interest change 
and performance, as measured by either the eight com- 
ponents of the surgical grade or the final grade itself, 
degree of interest change was not significantly asso- 
ciated with performance. There were no significant cor- 
relations between any of the parts of the grade or the 
final grade and interest change. Grades did not differ 
significantly among the positive, negative, and no 
change groups, when tested by analysis of variance. 
Furthermore, other medical school grades were also 
not significantly different among these groups. 

Seventeen per cent of the class entered a surgical 
residency at the end of their fourth year of medical 


TABLE 1. Comparison of the Positive and Negative Change Groups 
in Terms of Their Backgrounds and Preferred Styles 
of Learning Before the Clerkship 


Interest Change 


Baseline Variables Positive Negative F-Ratios 
Background 
Age 4. 26.41 54 
Sex (females) .12 .18 d 
PhD .10 .18 .39 
Research experience (past) .50 ,71 2.04 
Teaching experience (past) .33 Zl .65 
Research interest (current) 37.11 49.64 1.85 
Teaching interest (current) 59.08 61.29 08 
Learning Styles 
Lecture .53 .36 1.43 
Informal discussion .69 50 1.79 
Formal discussion .29 14 1.20 
Tutorial (personal) .38 21 1.39 
Formal examinations RY 14 .07 
Self-study .81 .78 .03 
Clinical experiences .90 27 9.01" 


E = BS, **5 =, 01. 

Note: All variables except age and interests were scored so that 
numbers can be read as per cent of the group. Age is in years and 
interest is scored on a 1—100 scale with higher being more interest. 
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TABLE 2. Comparison of Positive and Negative Change Groups 
in Terms of Students’ Evaluation of Clerkship Experiences 








Interest 
Change 
Posi- Nega- 

Clerkship Experiences tive tive F-Ratio 
Feedback on work-ups (supervision) 61.00 40.50 6.19** 
Value of time in operating room 77.00 64.41 T, E17 
Value of time on ward 77.25 64.65 7,085** 
Value of time in emergency room 93.07 94.88 1.30 
Time for study 6.98 51.38 2.90 
Degree of responsibility 71.62 67.50 (93 
Teaching by housestaff 68.34 60.63 1.60 
Teaching in operating room 69.50 61.69 1.81 
Teaching on rounds 60.83 47.63 $,33" 
Teaching by attendings 63.12 54.05 1.95 
Teaching in emergency room 41.25 25.21 DOT 
Teaching on elective surgery 64.27 46.23 3.74" 
Lectures 80.72 70.29 $.36* 
Personal tutorial experience 85.25 82.94 .26 
Rotation on specialty surgery 87.68 | 82.76 2.78 
Overall evaluation of clerkship 81.68 — 69.06 11.80** 


"5c 03, * wr = 21, 
Note: All items were scored on a 1-100 scale with the higher 
score indicating a more favorable rating of the experience. 


school. The group who changed negatively had no one 
who entered surgery. The group who changed posi- 
tively had 15% enter a surgical residency, and the group 
who remained unchanged had 23% go into a residency 
in surgery. 

Although the original intent had been to analyse only 
the students who changed significantly in interest, the 
question arose as to whether the students in the group 
who remained essentially unchanged resembled the 
positive or negative change group more in their learning 
styles and evaluation of the clerkship. Data were 
analyzed by comparing the unchanged group with each 
of the change groups. The unchanged students were not 
significantly different from either the positive or nega- 
tive change students in terms of their background char- 
acteristics. Their scores on learning styles and evalua- 
tions of the clerkship almost exactly paralleled the posi- 
tive change group. The unchanged group, therefore, 
were significantly different from the negative change 
group on the same variables that had discriminated the 
negative group from the positive group in the first place. 

In an attempt to better understand the reasons for 
significant change, answers to the open-ended ques- 
tions concerning achievement of goals, descriptions of 
positive and negative features of the clerkship, and sug- 
gestions for improvement of the clerkship were re- 
viewed by content analysis for all three groups. Re- 
views were done blindly in that the two reviewers were 
unaware of the interest change groups. Students in all 
groups were similar in praising the emergency room 
experience, and in complaining about the amount of 


156 


"scut" work, lack of enough teaching on the wards, 
negative ''surgical" attitudes, and insufficient faculty 
role modeling. The negative change group complained 
much more often about ‘‘too much time on the clinical 
service,’ and "too little time off for studying.” Almost 
half of the negative group changed their career prefer- 
ence from surgery at the beginning of the clerkship, 
none were interested in surgery at the end of the clerk- 
ship, and none entered a surgical residency later. One- 
third changed preferences between the end of the clerk- 
ship and the end of the fourth year, with a third chosing 
a "nonclinical" type residency. Nonclinical was de- 
fined here as specialties which minimized direct 
doctor-patient relationships such as radiology, 
pathology, anesthesiology, and research. Students in 
the positive change group had no one who was in- 
terested in a surgical career at the beginning of the 
clerkship, almost one-fourth changed to an interest in 
surgery by the end of the clerkship, and all those who 
changed to a career preference of surgery at the end of 
the clerkship chose a residency in surgery. Only 7% of 
the positive group entered a nonclinical type residency. 
The group that remained unchanged more often set 
higher goals, praised faculty as role models more often, 
and had the most students who entered with an interest 
in surgery, stayed with that career preference at the 
end of the clerkship and also entered a surgical resi- 
dency later. In fact, only 6% of the no change group 
selected any different residency program than they in- 
dicated at the end of the clerkship. About 15% selected 
a nonclinical type program. 


Discussion 


It was gratifying that four times as many students 
changed positively toward surgery than changed nega- 
tively. The original purpose in examining attitude 
change had been to see if any students were being 
turned off by the clerkship and if they were, whether 
reasons for negative change could be identified. The ini- 
tial thought had been that a good clerkship should leave 
all students with a positive attitude toward surgery. In 
comparing the similarities and differences among the 
three groups, it became apparent that several reasons 
other than the educational adequacy of the clerkship 
could account for attitude change. For example, a nega- 
tive change could occur with a perfectly adequate 
educational experience for students who may have 
entered with unrealistic concepts of what surgery was 
all about. Hence, a student might have associated 
surgery with glamour and excitement and found in- 
stead that it involved long hours and rather routine 
clinical duties. This might be particularly true if the 
student's style of learning was self-study and not based 
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on a model of clinical experience. A positive change 
could also mean that a student was unaware of what 
surgery was all about. But, if these students had a basic 
learning style of clinical experience, then the same 
experiences that had turned the other group off may 
have turned them on. It does not seem unreasonable, 
therefore, to suggest that learning style preferences of 
each of the change groups coupled with the realities 
of the clinical duties involved in the clerkship could 
have led to attitude change and for some career changes 
as well. 

There seems to be further evidence of this explana- 
tion in the fact that the three groups were not signifi- 
cantly different on background characteristics. There- 
fore, sex, age, and prior experiences did not account for 
the attitude change. Since findings were the same for 
each quarter of the academic year, prior clinical rota- 
tions did not seem to be implicated in the changes ob- 
served. The fact that surgical grades, as well as all other 
medical grades, failed to distinguish one group from 
another tends to eliminate cognitive abilities as the 
reason for attitude change. On the other hand, it must 
be recognized that medical students are an elite group 
where grades are concerned. Medical school admission 
criteria eliminates those with low grade point averages 
to the extent that there is little variance left in students' 
cognitive abilities. Students are so programmed to be 
high achievers throughout medical school, that a de- 
crease in interest in a course would be no excuse for 
not performing at a high level for most students. Un- 
fortunately, grades as they exist, have never been 
found to be good predictors of physician performance 
after medical school.?? If cognitive abilities were equal 
among the three groups, reasons for changes in interest 
would seem to be associated with either the types of 
experiences of the clerkship or the personalities of the 
students. 

Looking first at the clerkship, it is evident that 
despite our continuing attention and revision, certain 
phases of the clerkship ‘‘bug’’ all students. The volume 
of *‘scut’’ work, lack of enough teaching on the wards, 
negative (sometimes called ‘‘surgical’’) attitudes of 
housestaff, and lack of role models in the faculty were 
mentioned frequently. Such feedback confirms that 
there is room for improvement even though students 
later select surgery as one of the best organized and 
taught clerkships in the curriculum. At the same time, 
the negative change group did evaluate some aspects of 
the clerkship significantly lower than did the other 
groups. The heart of these complaints seemed to reflect 
their feelings about time spent on the wards and the 
criticisms of the way surgery was taught. 

These lower evaluations are particularly important in 
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light of the fact that these students were the ones with 
the highest preclerkship interest, and several factors 
seem to point to their change being the result of under- 
lying differences in their personality and learning styles 
rather than a specific deficiency in the clerkship. The 
fact that this group reported that they met their educa- 
tional goals more frequently than did the others and that 
their grades were no different indicates that whatever 
the clerkship faults might be, this group did at least as 
well. Hence, the poorer evaluations of the educational 
process were not accompanied by poorer educational 
outcomes for this group. On the other hand, it is not dif- 
ficult to see how their discovery that surgery was, in 
reality, an almost unending chain of clinical duties con- 
flicted with their earlier impression of surgery and with 
their preferred self-study style of learning. This dis- 
illusionment would be likely to produce a more nega- 
tive evaluation of the clerkship in those features which 
they rated significantly more negatively. It would also 
seem that the discovery of clinical demands could lead 
to the significantly higher proportion of this group who 
eventually chose nonclinical type residencies. Con- 
versely, the same factors as those outlined for the nega- 
tive change group would also apply except in the op- 
posite direction to the large group of students who 
changed positively. The association found here be- 
tween learning style of medical students and their 
choice of medical specialities is in agreement with 
other studies,'*!5 but in addition, documents the role 
played by one particular type of clerkship in the deci- 
sion process. 

As mentioned earlier, several educators in the field of 
surgery have stressed the fact that the clerkship may 
help students select their future careers. This study 
documents this with data that reinforces their impres- 
sions and shows the uniqueness of the surgical clerk- 
ship, among other undergraduate experiences, in play- 
ing a vital and specific role in changing or reinforcing 
student career preferences and choices. In this regard, 
the undergraduate surgical clerkship might be regarded 
as the "cutting edge" which helps a class dissect their 
true interests, based on their underlying personality 
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and attitudes, from the encapsulating fog of unreal 
fears, glamorous delusions, and inaccurate beliefs. 
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Thoracoabdominal Aortic Aneurysms 


A Review and Current Status 


JAY G. SELLE, M.D., FRANCIS ROBICSEK, M.D., HARRY K. DAUGHERTY, M.D., JOSEPH W. COOK, M.D. 


Surgical management of the thoracoabdominal aortic aneu- 
rysm is a formidable undertaking. Presently two fairly distinct 
operative methods are available. The conventional technique, 
pioneered by Etheredge, involves replacement of the aneurysm 
with a synthetic graft and then, step by step, revasculariza- 
tion of the abdominal organs with prosthetic side limbs taken 
from the primary graft. Individual organ ischemic time is 
limited to that time required for the performance of each distal 
side limb anastomosis. The second operative method, first 
described by Crawford, consists of proximal and distal control 
of the aneurysm, followed by its incision to simultaneously 
expose the origin of all four major intra-abdominal arteries. 
Replacement is then rapidly performed with a tubular Dacron® 
graft including anastomosis of these major intra-abdominal 
arteries to four elliptical graft incisions, from within the aneu- 
rysm. Total operating time is reduced at the expense of pro- 
longed organ ischemia. The conventional method allows for 
step-by-step intraoperative planning and action, and this tech- 
nique is accordingly recommended to most surgeons, who 
have had little experience with this unusual lesion. Our re- 
cent successful experience with two cases of extensive thoraco- 
abdominal aortic aneurysms is described as well as a discussion 
of additional measures which may become useful in certain 
cases to favor a successful outcome. Finally the problem of 
potential resultant paraplegia is discussed. 


HE THORACOABDOMINAL aortic aneurysm is a mas- 
T sive lesion whose operative repair requires exten- 
sive well planned surgery and may result in irreversible 
ischemia to the abdominal organs and spinal cord. Most 
surgeons have had relatively little experience with this 
lesion due to its rare occurrence. Nevertheless, one can 
currently manage the thoracoabdominal aortic aneu- 
rysm operatively with justifiable expectancy of a satis- 
factory outcome in most cases. Our recent successful 
experience with two extensive cases within a six day 
period has stimulated a review of the pertinent litera- 
ture on this topic and a summary of currently available 
operative techniques. 
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Case Reports 


Case 1. W.C. (CMH #H07009). This 56-year-old white man 
presented to an outlying hospital on April 7, 1978, with the acute on- 
set of colicky left flank pain. Plain abdominal and chest roentgeno- 
grams demonstrated a large thoracoabdominal aortic aneurysm. 
Further evaluation disclosed microscopic hematuria and the patient 
was treated for left ureteral colic. Shortly thereafter, he became 
asymptomatic and, when completely stable, was transferred to 
Charlotte Memorial Hospital. 

Physical examination confirmed a large abdominal component to 
the aneurysm. Peripheral and carotid pulsations were normal and the 
blood pressure was 110/80. An electrocardiogram showed an old 
inferior myocardial infarction. Intravenous pyelography was un- 
remarkable other than stretching and narrowing of the left ureter over 
the aneurysm. Thoracoabdominal aortography confirmed a huge 
thoracoabdominal aortic aneurysm, extending from the middescend- 
ing thoracic aorta distally to involve both common iliac arteries. 
The left renal artery was stenotic at its origin. 

Elective aneurysm surgery was performed on April 15, 1978. A 
left thoracoabdominal incision was made with resection of the 
seventh rib and radial incision of the diaphragm. The spleen, pan- 
creas, and splenic flexure of the colon were reflected anteriorly and 
to the right to isolate the origins of the celiac axis and the superior 
mesenteric artery. The posterior peritoneum was incised longi- 
tudinally over the abdominal component of the aneurysm and through 
this incision the proximal left renal artery and the distal common 
iliac arteries isolated. The inferior mesenteric artery was ligated 
and divided at its origin. The right renal artery was exposed by per- 
forming a Kocher maneuver on the second portion of the duodenum. 
Bilateral groin incisions exposed the common femoral bifurcations. 

One limb of a 22 x 11 mm woven Dacron® bifurcation graft was 
anastomosed end-to-side to the left common femoral bifurcation 
(Fig. la). A 9 mm Gott shunt was inserted proximally through a 
purse-string stab incision in the aortic arch and distally through a 
longitudinal right common femoral arteriotomy. This distal tip of the 
shunt was directed retrograde up the common femoral artery and 
heparinized saline injected distally into the right femoral artery. The 
thoracic aorta was divided between occlusive clamps just distal to the 
left subclavian artery and flow to the abdominal organs re-established 
through the Gott shunt. A 22 mm woven Dacron graft was anasto- 
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mosed to the proximal descending thoracic aorta end-to-end with 
running 3-0 prolene sutures (Fig. 1b). The Dacron graft was taken 
into the abdomen adjacent to the aneurysm behind the pancreas and 
through the base of the transverse mesocolon. An end-to-end anasto- 
mosis was performed to the proximal end of the Dacron bifurca- 
tion graft which had been previously anastomosed by one limb to the 
left femoral artery. The thoracic aorta clamp was released to 
establish flow through the graft into the left femoral bifurcation with 
prograde flow thereafter into the left leg, and retrograde flow to the 
abdominal organs through the aneurysm. The Gott shunt was re- 
moved and the right limb of the Dacron bifurcation graft anastomosed 
to the right femoral arteriotomy end-to-side to supply the right lower 
extremity and further enhance flow to the abdomen (Fig. Ic). An 8 
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Fic. |. Case 1. Management of an extensive thoracoabdominal aorta 
iliac artery aneurysm. The proximal anastomosis is performed end- 
to-end after insertion of a temporary protective shunt. (see text 
for details). 





THORACOABDOMINAL AORTIC ANEURYSMS 159 





Fic. 2. Case 1. Operative photograph of the primary Dacron graft 
with side limbs to the major intra-abdominal arteries. The bifurcated 
side limb goes to the superior mesenteric artery and the right renal 
artery. 


mm Dacron velour side limb was sutured to an elliptical opening 
on the primary graft over a partially occluding clamp and taken to the 
left renal artery end-to-end. Flow was established in a similar man- 
ner next to the right renal artery, then to the superior mesenteric 
artery and finally to the celiac trunk. To eliminate one proximal 
anastomosis, a 16 x 8 mm woven Dacron bifurcation graft was used 
to supply the superior mesenteric artery and the right renal artery 
(Figs. Id and 2). Flow had accordingly been re-established to the 
kidneys, liver and gastrointestinal tract with an average individual 
ischemic time of 10 minutes required for each of the four side limb 
distal anastomoses. 

It was elected not to resect the aneurysm in order to conserve time 
and blood loss (Fig. 1d). Accordingly, the thoracic aorta proximal 
to the aneurysm was oversewn and both common iliac arteries ligated 
distally. The entire thoracoabdominal aorta iliac artery aneurysm 
was consequently completely isolated, presumably to thrombose 
without risk of further expansion. The diaphragm and costal margins 
were reanastomosed and the thoracoabdominal incision closed. Total 
operating time was 912 hours and six units of blood were infused intra- 
operatively. Systemic heparin was not used. Postoperative lower 
extremity arterial circulation and neurological function were normal. 
The patient required respiratory assistance for four days; gastro- 
intestinal function returned to normal by the sixth postoperative day. 





Fic. 3a. Case 1. Postoperative angiogram. a. Arrow designates end- 
to-end anastomosis between thoracic aorta and primary Dacron 
graft. 


The blood urea nitrogen level rosé to 40 mg% on the fifth postopera- 
tive day and then returned to normal. Liver enzymes remained 
normal. The patient was completely ambulatory when discharged 
from the hospital on the fourteenth postoperative day. An angiogram 





Fic. 3b. Intra-abdominal aspect of replacement graft showing side 
limb to celiac axis and bifurcated limb to superior mesenteric artery 
and right renal artery; origin of left renal artery (arrow) is behind the 
primary graft in this view. 
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Fic. 3c. Bifurcation of distal primary graft with bilateral anastomo- 
ses end-to-side to the femoral arteries. 


prior to discharge confirmed patent grafts and excellent flow through- 
out (Fig. 3). 

Case 2. E.F. (CMH #067052). This 53-year-old white woman was 
evaluated in 1975 for a thoracoabdominal aortic aneurysm. Because 
she was asymptomatic, surgery was not recommended. The patient 
has been followed periodically, and on April 20, 1978, she presented 
with vague left chest pain and recent hemoptysis. Chest roentgeno- 
grams showed clear lung fields and expansion of the thoracic com- 
ponent of her aneurysm. She was admitted to Charlotte Memorial 
Hospital and surgery was performed on April 21, 1978. A thoracoab- 
dominal incision was made with resection of the fifth rib. A partially 
occluding clamp was applied to the thoracic aorta proximal to the 
aneurysm and a 22 mm woven Dacron graft anastomosed to a 
longitudinal aortotomy end-to-side. Side limbs were taken from the 
graft to the celiac axis, superior mesenteric artery, right renal artery 
and left renal artery in that order (Fig. 4). After each distal anastomo- 
sis, the 22 mm graft occlusive clamp was moved one step further 
distally to immediately re-establish flow into the newly grafted vessel. 
Finally an end-to-end anastomosis was performed from the primary 
graft to the distal abdominal aorta. The aneurysm was closed 
proximally and distally and left in place. Total operating time was 
six hours and intraoperative blood loss and replacement eight units. 
Postoperative neurological function and peripheral circulation were 
normal. The blood urea nitrogen level peaked at 28 mg% on the 
second postoperative day and liver function studies remained entirely 
normal. Temporary paralytic ileus delayed her discharge until the 
eighteenth postoperative day. 


Historical Review 


Etheredge? is credited with the first successful resec- 
tion and homograft replacement of a thoracoabdominal 
aortic aneurysm on October 20, 1954. Through a 
thoracoabdominal incision, he first inserted a protec- 
tive 5 mm polyethylene tube to shunt blood from the 
thoracic aorta to the abdominal aorta around the aneu- 
rysm which was described as ‘‘about the size of an adult 
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head." Then he performed a proximal end-to-end 
anastomosis to a human aortic homograft with 4-0 
cardiovascular silk. Next he anastomosed the celiac 
axis to the side of the homograft and moved the proxi- 
mal occluding clamp down onto the homograft distal to 
the celiac anastomosis. The superior mesenteric artery 
was treated similarly. Because of strict adherence to 
the aneurysm, the left kidney was sacrificed with the 
aneurysm. The right renal artery arose distal to the 
aneurysm and accordingly the distal anastomosis was 
performed end-to-end to the abdominal aorta proximal 
to the right renal artery. Finally the aneurysm was 
resected. The patient's postoperative course was un- 
eventful other than acute tubular necrosis which was 
managed effectively. A follow-up aortogram eleven 
years postoperatively? showed all anastomoses to be 
patent. In 1973 Dr. Etheredge? reported the patient to 
be alive and under evaluation for severe aortic valvular 
stenosis. His detailed description of the original sur- 
gery is fascinating. 

At the American Surgical Association meeting in 
April, 1956, DeBakey? reported four cases having been 
operated upon in the fall of 1955. The first of these was 
done without a shunt, resulting in prolonged organ 
ischemia. This patient died on the seventh postopera- 
tive day of renal failure and severe pulmonary edema. 
The next three cases were done with a 14 mm Ivalon? 
shunt. The second and third recovered successfully; 
however, the fourth patient developed postoperative 
bleeding from a marginal peptic ulcer, having under- 
gone gastric resection for peptic ulcer disease two 
months preoperatively. The marginal ulcer was re- 
sected, but the patient died of hypotension, hypoxia, 
and cardiac arrest. 

DeBakey concluded that the operation should be 
conducted with a temporary bypassing shunt. After ex- 
cluding the aneurysm with proximal and distal aortic 
clamps, as well as clamps on the renal and superior 
mesenteric arteries and the celiac trunk, the aneurysm 
was resected and then continuity restored with an 
aortic homograft containing the origins of the four 
major branches. First the left renal artery was anas- 
tomosed to its counterpart on the aortic homograft, 
then the distal aortic anastomosis performed and the 
distal aortic clamp repositioned on the homograft just 
above the left renal artery to restore blood flow to the 
left kidney from below via the shunt. The right renal 
artery, superior mesenteric artery and celiac trunk 
anastomoses were performed similarly, each time re- 
positioning the homograft occluding clamp proximally. 
Finally the proximal aortic anastomosis was performed 
and the shunt removed to restore normal directional 
flow. 

Subsequently, most of the literature on this topic has 
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Fic. 4. Case 2. Management 
of a thoracoabdominal aortic 
aneurysm with Dacron by- 
pass and side limbs to the 
major intra-abdominal arter- 
ies. The isolated aneurysm is 
left in place. 


e. 





come from DeBakey's group,?*!?!? with occasional 
case reports from other centers.!:9:11.13.15-17 

In 1965, DeBakey? reviewed a total of 42 cases, in- 
cluding the four previously reported in 1956. The opera- 
tion had been stream-lined by using a knitted Dacron 
prosthesis as first the temporary shunt and then, by at- 
taching the renal arteries, superior mesenteric artery 
and celiac axis with 8 mm side limbs, converting this 
conduit into the permanent graft replacement. The 
proximal anastomosis was performed in an end-to-side 
fashion over a partially occluding clamp to the thoracic 
aorta proximal to the aneurysm. Organ ischemic time 
had thus been minimized strictly to that time required 
for each of the distal side limb anastomoses. The aorta 
was eventually closed proximally and the aneurysm re- 
sected. This series carried an operative mortality of 
26%, particularly evident in the elderly and in those 
with associated cardiovascular disease. Operative 
details are explicit in this report. 

Hardy"! reported a case in 1967 in which the opera- 
tive technique was very similar to that of DeBakey’s. 
However, he elected not to resect the aneurysm in 
order to minimize operating time and blood loss. He 
merely ligated the aorta proximal and distal to the aneu- 
rysm and left it in place, nonpulsatile, presumably to 
thrombose. 

Papadopoulos'? similarly in three of four reported 
cases excluded and did not resect the thoracoab- 
dominal aortic aneurysm. 

In December of 1973, at the Southern Surgical Asso- 


ciation meeting, Crawford? introduced an entirely new 








Fic. 5. Crawford’s method of thoracoabdominal aortic aneurysm 
repair. After proximal and distal control the aneurysm is incised be- 
hind the left renal artery. Circulation is reconstituted with a tubular 
Dacron graft and appropriate lateral elliptical graft incisions 
anastomosed to the intra-abdominal arteries from within the 
aneurysm. 


operative approach to this lesion. After exposing the 
left lateral aspect of the aneurysm, occlusive clamps 
were placed on the aorta immediately proximal and 
distal to the aneurysm and then a longitudinal incision 
made in the aneurysm 3 cm posterior to the origin of the 
left renal artery (Fig. 5a). One end of a woven tubular 
Dacron graft was anastomosed from inside the aneu- 
rysm to the aorta just proximal to the aneurysm. Then 
an elliptical segment of the graft was removed im- 
mediately adjacent to the origins of the celiac axis, the 
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superior mesenteric artery, and the right renal artery 
and this opening sutured to the aortic wall, containing 
the orifices of these three trunks (Figure 5c). Next the 
orifice of the left renal artery was similarly sutured to a 
small elliptical opening on the left lateral aspect of the 
graft. The proximal aortic clamp was systematically 
moved down the graft after each elliptical anastomosis 
to resume blood supply through the various trunks as 
soon as possible. Finally a distal anastomosis was 
performed to the distal abdominal aorta, again from 
within the aneurysm and all clamps removed to restore 
normal circulation (Fig. 5d). In more recent cases, each 
of the four trunks were anastomosed separately to four 
small appropriate elliptical openings in the graft, 
thereby eliminating all aneurysmal aortic wall from the 
pulsatile flow of blood. 

In this series of 23 consecutive cases, there was only 
one operative death. There were twelve true thoraco- 
abdominal aortic aneurysms and in all cases, even those 
confined to the abdominal aorta, the renal arteries were 
involved and usually the celiac axis and superior 
mesenteric artery as well. The realized intention of this 
new operative approach was to significantly reduce the 
extent of surgery required, which Crawford felt was 
the reason for the high mortality associated’ with the 
previous method of repair. However, organ ischemic 
time was prolonged with this new method, up to an 
average of 49 minutes for the right kidney and 60 
minutes for the left kidney. In spite ef this, Crawford 
witnessed neither transient nor permanent ischemic 
problems with the gastrointestinal tract, liver, or 
kidneys in any of these cases. 

Using Crawford’s basic technique, Boscher and 
Brooks! recommended the addition of total body hypo- 
thermia, cold electrolyte renal perfusion and auto- 
transfusion. 


Discussion 
Indications for Surgery 


Due to the massive nature of these lesions and con- 
sequent extensive surgery involved in their manage- 
ment, most authors have advocated operative repair 
only in those cases where the aneurysm is truly sympto- 
matic as evidence of recent expansion or frank rup- 
ture. DeBakey's operative mortality of 26%* is given 
as evidence to support this contentien, although this 
series was reported almost 13 years ago. Although sup- 
portive data cannot be produced, due primarily to the 
small number of these cases. it seems reasonable to as- 
sume a much lower mortality for elective operative 
cases, probably in the range of 5-10%. Accordingly, 
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in view of the present knowledge of this problem and 
the availability of modern facilities and operative 
materials, we recommend serious surgical considera- 
tion in elective cases before symptoms occur. 


Operative Techniques 


Presently there are two fairly distinct surgical tech- 
niques available for managing thoracoabdominal aortic 
aneurysms. The traditional method differs very little 
from that originally described by Etheredge? with 
technical modifications dictated by the proximal and 
distal extent of disease. The second approach, initially 
described by Crawford,? reduces and magnitude of 
surgery at the expense of prolonged organ ischemic 
time. Admitting no experience with Crawford's tech- 
nique, we nevertheless conclude that, in most hands, 
the preferred method is that pioneered by Etheredge. 
Most surgeons have little opportunity to become 
practically familiar with these lesions. The traditional 
approach allows for intraoperative step-by-step judg- 
ment, planning and action. In contrast it seems that 
Crawford's method is based on proximal and distal 
control and then total exposure of the problem to be 
solved as quickly as possible. Even in his hands the 
average right renal ischemic time is 49 minutes and the 
left 60 minutes. Should technical difficulties arise dur- 
ing these five or six critical anastomoses, organ is- 
chemia could easily become more prolonged. 

Exposure is best obtained with a thoracoabdominal 
incision through the costal margin and diaphragm with 
reflection of the spleen, pancreas and splenic flexure 
of the colon to the right." However, one can occa- 
sionally gain satisfactory exposure through separate 
thoracic and abdominal incisions thereby reducing 
postoperative instability of the diaphragm and chest 
wall. 

A temporary shunt of the Gott variety allows for the 
performance of a precise end-to-end anastomosis be- 
tween the descending thoracic aorta and the primary 
Dacron graft. However, this measure can be eliminated 
by performing the proximal anastomosis in an end-to- 
side fashion over a partially excluding clamp and this is 
probably an acceptable technique. One wonders about 
the long-term status of the blind closure of the thoracic 
aorta immediately adjacent to the end-to-side anas- 
tomosis, but most likely this will remain secure without 
false aneurysm formation or rupture. In DeBakey's 
series,* two late deaths occurred due to massive pul- 
monary hemorrhage from aortopulmonary fistulae. 
However, these could have developed just as easily 
from the anastomosis suture line, as from the blind 
aortic closure. 
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An additional measure to reduce operating time and 
blood loss involves leaving the aneurysm in place with 
proximal and distal ligation after graft replacement. 
This has been described by Hardy et al.!! and Papa- 
dopoulos et al.'? and was helpful in our two cases. The 
danger of future expansion and rupture of the isolated 
non-pulsatile aneurysm seems highly unlikely. 

One should be prepared to temporarily perfuse the 
kidneys and even the celiac trunk and/or superior 
mesenteric artery with cold electrolyte solution, should 
technical problems develop which would lead to pro- 
longed organ ischemic time. Likewise, the availability 
of autotransfusion capabilities may become beneficial 
in the event of excessive blood loss. Institution of par- 
tial cardio-pulmonary bypass should rarely become 
necessary. 


Spinal Cord Ischemia 


The blood supply to the spinal cord is segmental and 
unpredictable.'* The anterior spinal artery, as its most 
important immediate source of supply, originates from 
the vertebral arteries and courses distally anterior to 
the spinal cord with areas of stenoses and sometimes 
complete interruption. Along its course its flow is at 
least significantly augmented and sometimes totally 
dependant upon radicular arteries which arise from the 
intercostal and lumbar arteries. Usually there are from 
four to ten large radicular arteries, the largest of which 
is located in the lower thoracic or upper abdominal 
aorta and known as the arteria radicularis magna or 
artery of Adamkiewicz. 

Surgical procedures on the aorta subject the spinal 
cord to possible irreversible ischemia for two reasons. 
Temporary inadequate perfusion can result from 
proximal aortic occlusion and/or systemic hypotension 
because of excessive blood loss. Permanent interrup- 
tion of the intercostal and lumbar arteries, necessary 
with aneurysm resection, can obviously endanger the 
spinal cord's critical blood supply. Resultant para- 
plegia is however unpredictable. Some feel it can be 
anticipated in up to 5% of patients subjected to thoraco- 
abdominal aortic aneurysm repair.? 

Accordingly, it is well advised to avoid hypotension 
and prolonged proximal aortic occlusion. Additionally, 
intercostal and lumbar arteries should be preserved 
when possible. Beyond this, Crawford? has recom- 
mended reanastomosis of large intercostal or lumbar 
arteries with a small button of surrounding aorta to the 
replacement graft, especially in cases of extensive 
aneurysms. Edmunds and Folkman® have devised an 
aneurysmoplasty technique which preserved inter- 
costal branches arising from the aneurysm. Although 
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the unpredictability of cord ischemia makes it impos- 
sible to substantiate the efficacy of these additional 
measures, it would seem appropriate to consider re- 
anastomosis of one or more pairs of intercostals or 
lumbars in those cases of extensive thoracoabdominal 
aortic aneurysms. The patient and his family must ob- 
viously be forewarned that paraplegia is a possible com- 
plication of this type of surgery. 


Conclusions 


Thoracoabdominal aortic aneurysms are unusual and 
extensive lesions. Their operative repair nevertheless 
should carry an acceptable mortality rate, especially 
when approached electively. Because of relatively little 
practical experience in most hands, we recommend the 
conventional technique pioneered by Etheredge® for 
their repair. Additional measures to be considered are 
nonresection of the aneurysm after exclusion and graft 
replacement, temporary cold electrolyte perfusion of 
the abdominal organs and autotransfusion. Resultant 
paraplegia is unpredictable and may occur in up to 5% 
of operative cases. 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections*®‘ 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 


Organisms % Susceptible # Strains Tested 
Total Gram-Negative Susceptibilit 97 363,792 F ek S 

> P n ource: rrotessiona GULI 
Escherichia coli 99 L 96,303 Research Bacteriologic Reports 
Proteus, indole-negative 98 46,073 —7/76-6/77. These in vitro data 


Proteus, indole-positive 11.656 are based on results obtained 
from a nationwide panel of 200 


Pseudomonas aerug inosa 41 ,941 acute-care hospitals of 100 beds 
Klebsiella-Enterobacter-Serratia species 97,216 or more. All hospitals in the audit 


: used the Kirby-Bauer method 
Klebsiella 94,430 of disc sensitivity. Data are 


Enterobacter 32,985 presented in unweighted form. 

5ST IRR ar tnt bade e 

Serratia 9 801 Percentage of susceptible 
strains may vary from hospital 
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Citrobacter 7,846 to hospital. 
Total Staphylococcal Susceptibilit 77,901 


‘In vitro susceptibility data are not necessarily indicative of clinical effectiveness. 
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*The decision to continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection, and 
the important additional Concepts contained in the Warnings Box. Please see following page for Brief Summary of Prescribing Information. 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
Sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive - dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When adminis- 
tered |.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
antibiotic concentration in serum and 
tissue. 





INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp., and Staphylococcus 
(coagulase-positive and coagulase-negative) 
Clinically effective in neonatal sepsis; septicemia; 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed 
Aminoglycosides, inclucing gentamicin, are not in 

dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
Susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity 
GARAMYCIN may be considered as initial therapy 
in Suspected or confirmed gram-negative infections 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate therapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a penicillin-type drug can be used con- 
comitantly. GARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
Staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
Susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con 

traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application. The po 

tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
respiratory paralysis have been reported in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and significant inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy. Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS WNephrotoxicity —Ad- 
verse renal effects, as demonstrated by the pres 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 








a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity—Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium: anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis suggesting local irritation has been 
reported rarely. OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert or latest 
Physicians’ Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 ml (80 mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 ml (20 mg) vials. : 
11076831 SEPTEMBER 1976 

AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or latest Physicians' Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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THROMBOC/ |» 


New hope in the fight against 


You know that venous thromboembolism is a major 
cause of morbidity and mortality. And that the 
majority of fatal pulmonary emboli arise from 
thrombi in deep veins of the legs. 


Yet you face a dilemma: while blood flow in these 
deep veins must be stimulated to prevent stasis, 
conventional prophylaxis — including anticoagulant 
drugs or low dose heparin — often is 
contraindicated and may in certain cases increase 
the risk of hemorrhage. 


Now there's a safe, non-invasive alternative: 
Gaymar's THROMBO-GARD™ Sequential 
Pressure Cuff System. In clinical studies by 
recognized specialists! THROMBO-GARD™ 
significantly reduced the incidence of venous 
thromboembolism in a difficult group of patients 
with intracranial disease. 
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GAYMAR INDUSTRIES, INC., One Bank Street Dept.13 
Orchard Park, New York 14127 (716) 662-2551 
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Designed to simulate normal “‘leg pumping action" 
THROMBO-GARD™ imparts gentle, intermittent 


. calf compression — by sequentially inflating a series 


of air cells. 


THROMBO-GARD™ combats venous 
thromboembolism in immobilized patients with a 
unique '*milking" action that propels blood toward 
the heart, reduces pooling in venous muscle sinuses 
and valve pockets, prevents backflow in patients 
with chronic venous disease, and may promote 
fibrinolytic activity. 


Compact, portable and simple to use, THROMBO- 
GARD™ works quietly and reliably around the 
clock in the operating room or throughout the 
postoperative period. Cool, comfortable, non- 
irritating foam lined pressure cuffs adjust to any size 
patient; there are no foot enclosures or vinyl-to-skin 
contact — so patient acceptance is strong. 


THROMBO-GARD™ — cost effective and also 


available on special cost control contracts. 
1 TURPIE et al, 1977 


Prevention is the cure 





'...it has long been recognized that anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception..." 
Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 31-33. 


Following surgery... 
the perception of pain diminished 
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iSlaril LM. 

hydroxyzine HC] 
— reduces the anxiety 

"0 alm 


component of pain 
—permits reduction in 


narcotic dosage 
— controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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iSlaril LM. 
(hydrox yzine HCl) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects? 


preoperatively 
and 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 





e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50*/». 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 


More detailed professional information available 


on request. fis 
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New! 


SURGICAL 
ENDOCRINOLOGY 


Clinical Syndromes 


Edited by 
STANLEY R. FRIESEN, M.D., Ph.D.(Surg.) 
with 28 contributors 


Here is up-to-the-minute, useable information 
on the known endocrine syndromes requiring 
the attention of surgeons and other physicians. 
The book encompasses all the surgically signifi- 
cant endocrinopathies, both common and rare, 
all ages of patients, from the newborn to the 
elderly, and all accepted techniques of clinical 
and laboratory diagnosis, as well as surgical and 
conservative management. 


The relevant basic sciences are integrated with 
current diagnostic and therapeutic techniques. 
Each of the contributors is a leading authority 
writing on his own area of special interest. 


Among the unique features of this text you'll 
find an illuminating commentary on each 
chapter by Dr. Friesen... step-by-step diagnos- 
tic flowcharts . .. a central table of the humoral 
and biological actions of 20 important endocrine 
syndromes . . . mnemonic names for the 
syndromes . . . diagrammatic illustrations de- 
picting the pathophysiology of each syndrome 
as a composite of clinical findings. 


The volume presents a wealth of extraordin- 
arily current developments, featuring informa- 
tion on such innovative concepts and practices 
as the APUD series of endocrine cells—their 
origin, identification, anc clinical applications, 
and the future surgical management of endo- 
crinopathies via transposition and transplan- 
tation of endocrine tissues. 
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Now... 


in moderate to severe pain Stado! 


Morphine 


Bristol Laboratories is pleased to an- 
nounce a new, extensively studied, ^? 
nonnarcotic, parenteral agent that 
comes closer to the ideal analgesic— 
combining a high degree of potency 
in the relief of moderate to severe 
pain, with a low potential for unde- 
sirable side effects. 


Important new option when 
potent parenteral analgesics 
are indicated 


ii Standard doses of Stadol are as 
effective in relieving pain as standard 
doses of both morphine * and 


- s and vomiting, and low inci 
meperidine.” g, and low incidence of 


CNS effects other than sedation. 
E By either I.M. or I. V. route—pro- 
vides prompt onset of analgesia, 
achieves peak activity rapidly, main- 
tains effects for 3—4 hours. 


E 2 mg. of Stadol produces an order 
of respiratory depression similar to 
that caused by 10 mg. of morphine. 
In contrast to morphine, increasing 
Stadol doses yield greater analgesic 
effect,’ without appreciably increas- 
ing liability for respiratory depres- 
sion. | 


E Distinguished by its favorable side 

effects profile, ^?'7?:7*?'—low physi- 
cal-dependence liability, limited respi- 
ratory depressant effect, little nausea 


Unsurpassed pain relief asi na oa pain relief 










oll doses I.M 


3.5 
Mode to severe pain 
fessi mir inge | mg. 70 kg 
=m Butorphanol 2 mg./70 kg 
3.0 = Butorphanol 4 mq. /70 kg 


s Meperidine 40 mg 70 kg 
= Meperidine BO mg 70 kg 
N= 104 


Moderate to severe pain, all doses |. V 
«m Butorphanol tartrate 0.5 mg 
emm Butorphanol tartrate 1.0 mg 
= Butorphanol tartrate 2 








=m Morphine sulfate 
wu Morphine sulfate 










2.0- 


Pain relief score 
Pain relief score 





— = 





0 1.0 2.0 3.0 4.0 Or fa! -1-.3.À. tee EE 3.0 4.0 


Hours after administration Hours after administration 


Average mean pain relief scores 
In response to butorphanol tartrate 
and meperidine hydrochloride 


Average mean pain relief scores 
In response to butorphanol tartrate 
and morphine sulfate 


In this study "... butorphanol tartrate 

0.5 mg produced greater relief than 
morphine sulfate 2.5 mg and butor- 
phanol tartrate 1.0 and 2.0 mg produced 
greater relief than morphine sulfate 

5.0 mg.” (DelPizzo') 


In moderate to severe pain, butorphanol 
tartrate provided relief ’’... that was not 
statistically distinguishable from that 


achieved with 80 mg/70 kg meperidine.” 
(Gilbert et al5) 


Please see last page for a brief summary of prescribing information. 
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B The low addictive potential of 
Stadol^* is underscored by its narcoti 
antagonist properties. 


Stadol is not recommended for 
patients physically dependent on 
narcotics or with significant pre- 
vious narcotic experience. Its use 
in such patients, without prior 
detoxification, will result in induc- 
tion of withdrawal reactions. 


Limited respiratory depressant effec 


Displocement of PACO; (Torr) 


Placebo 





30 60 150 30( 


Log dose (jg./ kg.) 
Log dose PACO; displacement curves 


In this graph based on alveolar carbon 
dioxide tension (PACO.) measurements, 
the flatter the curve, the less respiratory 
depression. "The flat dose-response curve 

.. of butorphanol may indicate that, 
because of its antagonistic properties, 
there is a limit to its respiratory depres- 
sant effects. (Adapted from Nagashima et al' 
Unlike morphine with its steep dose- 
response curve, the magnitude of res- 
piratory depression does not increase in c 
dose-related manner with Stadol, within 
the range of recommended doses. 





«closer to the ideal parenteral analgesic 





Butorphanol 
tartrate 


HO 


Low physical-dependence liability 


moder- 2 
like 
slightly | 


Don't 
core O 


Butorphanol (48 mg./day) 


Initial days on drug 


Preference scores completed by subjects 
during chronic butorphanol tartrate 
administration compared with scores 
_ from three other groups of subjects re- 
ceiving 30, 120 and 240 mg. of morphine 
- daily. (Adapted from Jasinski et al?*) 
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Clinical 
parameters Meperidine Morphine 


am 

moderate to moderate to 
severe pain severe pain 

Standard I.M. 75-100 mg. 8-10 mg. 

dose 

Standard I.V. 50-100 mg. 4-10 mg. 

dose 

Usual route of L.M./1.V. L.M./I.V. 

administration 





















Onset of pain 30 minutes 30 minutes 
relief I.M., very I.M., very 
rapidly I.V. rapidly I.V. 














within 1 hour 
I.M., within 
20 minutes I.V. 


within 1 hour 
I.M., within 
30 minutes I.V. 






Peak analgesic 
activity 





Duration of pain | slightly less about 4 hours 
relief I.M./I.V. than morphine 

Addicting 

potential 


Respiratory dose-related dose-related 


effects depression depression 









IM 
IV 
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another step closer to the ideal 


The following table shows a side-by-side clinical comparisor 
of Stadol with both morphine and meperidine. 


Stadol 


nonnarcotic 








moderate to 
severe pain 


2 mg. 
(1 to 4 mg.) 


1 mg. 
(0.5 to 2 mg.) 


I.M./I.V. 

less than 30 
minutes I.M., 
very rapidly I.V. 
within 1 hour 
I.M., within 

30 minutes I.V. 


3—4 hours 





low 


Ó——ÀM—'á— 
limited depres- | 
sion—no appre- 
ciable dose- 
related increase 
within the range 
of recommended 
doses. 


Data for this table were obtained from: Jaffe, J. H. and Martin, W. R.: Narcotic analgesics and 
antagonists, in The Pharmacological Basis of Therapeutics (Goodman, L. S. and Gilman, A., eds.), 
ed. 5, New York, Macmillan, 1975, pp. 245-283; AMA Drug Evaluations, ed. 3, Chicago, 1977, 


pp. 325-339; and from manufacturer recommendations. 


In moderate to severe pain... 
New, parenteral 


new 





INDICATIONS AND USAGE — 
Stadol is recommended for the relief of moderate to severe pain. 
CONTRAINDICATIONS — Stadol should not be administered to patients who have 


(1) 8/18/78 


been shown to be hypersensitive to if. 

WARNINGS — Patients physically dependent on narcotics: Because of its an- 
tagonist properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 

Due to the difficulty in assessing addiction in patients who have recently received sub- 
stantial amounts of narcotic medication, caution should be used in the administration of 
Stadol. Detoxification of such patients prior to usage should be carefully considered. 
Drug dependence: Special care should be exercised in administering dtadol to emo- 
tionally unstable patients and to those with a history of drug misuse. When long-term 
therapy is contemplated, such patients should be closely supervised. Even though 
Stadol has a low physical-dependence liability, care should be taken that individuals 
who may be prone to drug abuse are closely su ervised. It is important to avoid in- 
creases in dose and frequency of injections ^ the patient and to prevent the use of the 
drug in anticipation of pain rather than for the relief of pain. 

Head injury and increased intracranial pressure: Although there is no clinical ex- 
perience in patients with head injury, it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in cases of 
head injury can produce effects (e.g., miosis) which may obscure the clinical course of 
patients with head injuries. In such patients Stadol must be used with extreme caution 
and only if its use is deemed essential. 

Cardiovascular effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit (see Clinical Pharmacology), the use of this drug in acute myocardial 
infarction or in cardiac patients with ventricular dysfunction or coronary insufficiency 
should be limited to those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS — Certain respiratory conditions: Because Stadol causes some res- 
piratory depression, it should be administered only with caution and low dosage to pa- 
tients with respiratory depression (e.g., from other medication, uremia, or severe infec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 

Impaired renal or hepatic function: Although laboratory tests have not indicated 
that Stadol causes or increases renal or hepatic impairment, the drug should be ad- 
ministered with caution to patients with such impairment. Extensive liver disease may 
peo" to greater side effects and greater activity from the usual clinical dose, pos- 
sibly the result of decreased metabolism of the drug by the liver. 

Biliary surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 

Usage in pregnancy: The safety of Stadol for use in pregnancy has not been estab- 
lished; therefore, this drug should be used in pregnant patients only when, in the judg- 
ment of the physician, its use is deemed essential to the welfare of the patient. 

Reproduction studies have been performed in rats, mice, and rabbits and have re- 
vealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 2.5 
to 5 times the human dose. 

Usage in labor and delivery: Safety to the mother and fetus following administration 
of Stadol during labor and deb has not been established. 

Usage in nursing mothers: The use of Stadol is not recommended in nursing mothers 
since it is not known whether this drug is excreted in human milk. 

Pediatric use: Safety and efficacy in children below age 18 years have not been estab- 


lished. 
ADVERSE REACTIONS —The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/sweating (76, 6%). 

Less frequent reactions are: headache (35, 3%), vertigo (33, 3%), floating feeling 
2: oc)! dizziness (23, 296), lethargy (19, 296), confusion (15, 196), lightheadedness 

; A90). 

Other adverse reactions which may occur (reported incidence of less than 1926) are: 
CNS effects: nervousness, unusual dreams, agitation, euphoria, hallucinations 
Autonomic effects: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
e diplopia or blurred vision 
OVERDOSAGE — Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or intentional 
misuse as well as therapeutic use. Based on the pharmacology of Stadol, overdosage 
could produce some degree of respiratory depression and variable cardiovascular and 
central nervous system effects. 

Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated con- 
stantly and appropriate supportive measures instituted, such as oxygen, intravenous 
fluids, vasopressors, ond assisted or controlled respiration. 
DOSAGE AND ADMINISTRATION —Adults: Intramuscular —The usual recom- 
mended single dose is 2 mg. This may be repeated eyery three to four hours, as neces- 
sary. The effective dosage range, depending on the severity of pain, is ] to 4 mg. re- 

ted every three to four hours. At this time, there is insufficient clinical data to rec- 
ommend single doses beyond 4 mg. 
Intravenous — The usual recommended single dose for intravenous administration is 1 
mg. repeated every three to four hours as necessary. The effective oos range, de- 
pending on the severity of pain, is 0.5 to 2 mg. repeated every three to four hours. 
Children: Since there is no clinical experience in children under 18 years, Stadol is not 
recommended in this age group. 
Storage conditions: When stored at room temperature, the stability of the solution in 
vials is 2 years. 
SUPPLY — Stadol (butorphanol tartrate) Injection for I.M. or I. V. use, 2 mg. per ml., 
2-ml. vial; 1 mg. per ml., 1-ml. vial; 2 mg. per ml., 1-ml. vial; 2 mg. per ml., 10-ml. 
multi-dose vial. 
NDC 0015-5644—2 mg. per ml., 2-ml. vials 
NDC 0015-5645—1 mg. per ml., 1-ml. vials 
NDC 0015-5646—2 mg. per ml., 1-ml. vials 
NDC 0015-5648—2 mg. per ml., 10-ml. multi-dose vials 

For information on package sizes available, refer to the current price schedule. 
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Each 10 cc. ampul* or 5 cc. Concentrate vial** provides 


AScorbic acid (C) ......... esee ase PES 500 mg. 
EDEN. euiaaoocderatbaduERuderipxkerxamediiddenxi 10,000 I.U. 
Vitamin D* (ergocalciferol) TOP 1,000 I.U. 
Thiamine HCI (B1) ....... VP ed SA d s 50 mg 
Riboflavin (B2)* * HM S TEA PERIE EA ONERE ENS 10 mg 
PordexneliHiU (Bé) colo or ER à 15 mg. 
Niacinamide ........... ania bdcsfibebul cgi eonic d qr dod d 4-43 100 mg. 
LDexoanthanol «civ on kat see EIE xRa T 25 mg. 
Vitamin E* (dl- alpha tocopheryl acetate) .............. St.U. 


*tWith sorethytan laurate 1%, sodium hydroxide 1%, butylated hydroxy- 


toluene 0.003%, butylated hydroxyanisole 0.000826; and gentisic acid 
ethanolamide 2% as preservative. 


t*With propylene glycol 30% and gentisic acid ethanolamide 2% as sta- 
bilizers and preservatives, sodium hydroxide for pH adjustment, soreth- 


ytan laurate 1.6%, butylated hydroxytoluene 0.006%, 
hydroxyanisole 0.0015%. 

*Oil-soluble vitamins A, D and E water solubilized with sorethytan 
laurate 


* *In Concentrate as riboflavin-5-phosphate. 
PRODUCT INFORMATION 


butylated 


INDICATIONS: in emergency feedings- Surgery, extensive burns, frac- 
tures and other trauma, severe infectious diseases, comatose states, 


etc. may provoke a “stress” situation with profound alterations in the 
body's metabolic demands and consequent tissue depletion of 
nutrients. As a result, wound healing may be impaired, enzyme activity 
disturbed, hematopoietic tissues affected; hypoproteinemia and 
edema may appear; convalescence is thus prolonged. 

In such patients M.V.1. (administered in intravenous fluids under proper 
dilution) contributes optimum vitamin intake toward maintaining the 
body's normal resistance and repair processes. 


People need vitamins every day 
. whenthey are healthy. 


Do they need them less 
when they are sick’? 





Patients receiving 
IV feeding need 
fat- and water- 
soluble vitamins 
every day. Adequate 
stores of fat- 
soluble vitamins 
should not be taken 
for granted. 


M.V.I?— the only major 
multivitamin for infusion 
that supplies both water- 
soluble and fat-soluble 
vitamins in one preparation* 


*Vitamin K, vitamin B, , and folic acid are optional additions 


to parenteral nutrition programs. 


In IV feeding... 
® EVERY DAY 





(Multi-Vitamin 
mw EAE Infusion) 
The most comprehensive major 


parenteral multivitamin product 


DIRECTIONS FOR USE: M V.I. is 
to intravenous infusion fluids. 

For intravenous feeding, one daily dose of 10 cc. of M.V.I. or 5 cc. of 
M.V.I. Concentrate added directly to not less than 500 cc., preferably 
1,000 cc., of intravenous dextrose, saline or similar infusion solu- 
tions... plasma, protein hydrolysates, etc. 

PRECAUTION: Allergic reaction has been known to occur following 
intravenous administration of solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted intravenous injection 
as iL may give rise to dizziness, faintness, etc. 

THERAPEUTIC NOTE: Intravenous use should be discontinued as 
early as practical in favor of an intramuscular or oral vitamin prep- 
aration, if deemed advisable. 

HOW SUPPLIED: M.V.1.—10 cc. ampuls, boxes of 25 and 100 (NSN 
6505-00-455-9955/NSN 6505-00-424-9808A) 

M.V.I. CONCENTRATE —5 cc. vials, boxes of 25. Available in 100s only 
(NSN 6505-00-212-6156A). 


MOSV USV Laboratories, Division 
USV Pharmaceutical Corp 
LABORATORIES Tuckahoe, N.Y. 10707 





ady for immediate use when added 


Which type of 
duodenal ulcer patient 


benefits most from 
‘Tagamet’? 

| | newly diagnosed patients 
| | duodenal ulcer repeaters 
| | refractory patients 

| | hospitalized pat lenis 


IW all of the above 


Tagamet 


Tabl OO mg. Inje 


cimetidine 
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In all types of duodenal ulcer patients 





Tagamet 


® 


brand of 


cimetidine 





Tablets, 300 mg. Injection, 300 mg./2 ml. 


e Provides effective symptom relief, 


day and night 


* Promotes rapid ulcer healing 


eIs well tolerated 





Dosage in Duodenal Ulcer 

The recommended dosage is 300 mg. four times a day 
with meals and at bedtime. Treatment periods should 
not exceed eight weeks 


While healing may occur during the first week or two, 
Tagamet therapy should be continued for four to six 
weeks unless healing has been confirmed 


Concomitant antacids should be given as needed for 
relief of pain. 


Dosage should be reduced in patients with impaired 
renal function. 


Before prescribing, see complete prescribing information in 
SK&F literature or PDR. The following is a brief summary. 


Indications: ‘Tagamet’ (brand of cimetidine) is indicated in the 
short-term (up to 8 weeks) treatment of duodenal ulcer: and in 
the treatment of pathological hypersecretory disorders (i.e 
Zollinger-Ellison syndrome, systemic mastocytosis and multiple 
endocrine adenomas). Concomitant antacids should be given 
as needed for relief of pain. Studies to date do not provide 
evidence of the safety of cimetidine in uncomplicated duodenal 
ulcer beyond 8 weeks. 


Contraindications: There are no known contraindications to 
the use of Tagamet 


s» Precautions: In a 24-month toxicity study in rats at dose levels 

| approximating 9 to 56 times the recommended human dose 
benign Leydig cell tumors were seen. These were common in 
both the treated and control groups, and the incidence became 
significantly higher only in the aged rats receiving ‘Tagamet’ 


Reproduction studies in animals have shown no evidence of 
impaired mating performance or fertility 


Lack of experience to date precludes recommending ‘Tagamet’ 
for use in pregnant patients, women of childbearing potential 
nursing mothers or children under 16 unless anticipated benefits 
outweigh potential risks; generally, nursing should be discon 
tinued in patients taking the drug 


symptomatic response to Tagamet' therapy does not preclude 
the presence of a gastric malignancy 


[n patients on warfarin-type anticoagulants, further prolonga 
tion of prothrombin times has been observed with concomitant 
Tagamet administration. Close monitoring is recommended 
and adjustment of the anticoagulant dose may be necessary 


Adverse Reactions: Diarrhea, muscular pain, dizziness, rash 
mild gynecomastia. A few cases of reversible confusional states 
have been reported, usually in elderly and 
patients. A few cases of neutropenia have been reported, but 
no causal relationship could be established. Increased serum 
transaminase and creatinine, as well as rare cases of reversible 
fever and interstitial nephritis, have been reported: these 
cleared on withdrawal of the drug 


How Supplied: Pale Green Tablets: 300 mg tablets in bottles of 
100 and Single Unit Packages of 100 (intended for institutional 
use only) 

Injection: 300 mg./2 ml. insingle-dose vials and in 8 ml. n ultiple 
dose vials in packages of 10 

Date of issuance Nov. 1978 

SK&F LAB CO., Carolina, PR. 00630 


"Portrait of ac Front Runner 


n 1808, legendary mountain man John Colter was 
ambushed by 500 Blackfoot braves in the Montana 
wilds. Colter was given the option of running a race 
with death -naked and bleeding- pursued by the en- 
tire band. He ran over six miles, ultimately slaying 
by hand his closest pursuer and hiding beneath a 
beaver dam. After the Blackfeet gave up the search. 
Colter traveled another 200 miles to the safety of a 
trading post on the Yellowstone River. 


As a memorial to one of history's most remarkable 

front runners. Montana marathoners still partici- 

pate each year in a grueling cross-country event 
called Colter's Run. 
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“Portrait of a°Front“Runner- 
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Summary of Cases of Adventitial Cystic Disease of the 


Popliteal Artery 


D. PRESTON FLANIGAN, M.D., STEVEN J. BURNHAM, M.D., JAMES J. GOODREAU, M.D., JOHN J. BERGAN, M.D. 


Adventitial cystic disease of the popliteal artery is explored. The 
results of correspondence with authors reporting this condition 
are elaborated upon. This has provided an opportunity to 
discuss the history of the condition, the findings in 115 cases 
which have come to the attention of the Correspondence Of- 
fice dealing with this entity, and the results of treatment. A 
discussion of the suspected etiology of the condition is pre- 
sented. The condition remains one of unknown etiology which 
can be treated by cyst evacuation or aspiration when the pop- 
liteal artery is patent and which is best treated by arterial re- 
construction when the artery is occluded. The results of such 
treatment are good but are dependent upon technical excellence 
of the operative procedure. 


E NUSUAL CASES ARE the spice of medicine." 
Barnett, Dugdale and Ferguson, 1966.? 

Occlusion of the popliteal artery caused by adventitial 
cystic disease is rare. Therefore, during 1969 and again 
in 1975 and 1976, this office initiated correspondence 
with surgeons who had reported cases of this condition 
to obtain additional data which might cast light on the 
natural history of this condition, its etiology, relation- 
ship to systemic diseases elsewhere in the body, and 
results of treatment. The results of this correspondence 
were most gratifying. Newsletters were sent out in 1975 
and 1976 summarizing the results of these surveys and 
providing up-to-date bibliographies which listed all 
known cases of this condition. Colleagues urged that 
this office prepare a summary for publication which 
would serve surgical science by providing a complete 
listing of cases and an accurate reference list. This 
report is such a summation. The fact that it is possible 
to prepare this presentation is due to scientific coopera- 
tion which allows surgeons on many continents speak- 
ing different languages to correspond with one another 
to provide information on a particularly interesting 
topic. 


Reprint requests: Correspondence Center of Arterial Adventitial 
Cystic Disease, c/o Division of Vascular Surgery, Northwestern 
University Medical School, 303 East Chicago Avenue, Chicago, 
Illinois 60611. 

Supported in part by the Dr. Scholl Foundation and the North- 
western University Vascular Research Fund. 

Submitted for publication: July 19, 1978. 


From the Division of Vascular Surgery of the Department 
of Surgery, Northwestern University Medical School, 
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Historical Introduction 


Apparently, the first case of adventitial cystic disease 
of the popliteal artery was operated upon January 26, 
1953 by Hierton?* of the Department of Orthopaedic 
Surgery of the Norrbacka-Institutet, Stockholm, 
Sweden. The authors describe that a transverse inci- 
sion was made in the middle of the thickened area of the 
artery and two thimbles-full of a mass resembling rasp- 
berry jelly emptied from an intramural, multilocular 
cavity. The condition was tentatively regarded as 
mucoid degeneration in the media and a saphenous 
vein graft was used to replace the affected segment of 
artery. Hierton discussed this peculiar vascular ab- 
normality with Charles Rob, at that time Professor of 
Surgery at St. Mary’s Hospital, London, and this re- 
sulted in a mutual publication in the British Journal of 
Surgery in 1957.9 

In this paper, which described the four known cases 
encountered to that time, descriptive terms applied to 
the lesion included a "'clear, jelly-like material similar 
in appearance to that seen in a ganglion," and "the 
specimen looked like a sausage and was 7 cm in 
length." ‘‘The lumen was compressed by an intramural 
cyst containing jelly under high tension." In this 
article, reference was made to the 1946 publication of 
Atkins and Key,? which had described adventitial 
cystic degeneration of the external iliac artery. In a 
subsequent publication, the lesion was described as 
reminiscent of a hotdog and a color photograph was 
provided.?? 

During the early 1960's, Ishikawa et al.** contributed 
an important diagnostic sign. They noted that normal 
distal pulsations were obliterated when the affected pa- 
tient's knee was sharply flexed. This sign could be posi- 
tive only in patients with arterial stenosis rather than 
total occlusion. 

Jacquet and Meyer-Burgdorff* emphasized that, if 
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the cyst had produced a highly stenotic lesion of the 
popliteal artery, a distal jet of blood flow might occur 
only at the very peak of systolic pressure. Eastcott?? 
had noted this, suggesting that an arterial murmur over 
the popliteal fossa was an important sign in establishing 
proper diagnosis in young, nonsmoking patients who 
suffered from intermittent claudication. 

In 1967, Taylor?" made an important observation in 
relationship to his case, suggesting that "The sudden 
onset of symptoms in our case may have been due to the 
floor of the superficial cyst giving way, resulting in the 
extrusion of the contents into the dissection plane of 
the vessel, so forming an internal projection which con- 
stricted the lumen.” Taylor, Taylor and Ramsay” thus 
felt that these cysts were similar to ganglia, which were 
degenerative cysts containing collagenous material and 
caused by trauma. 

At the time of the first world survey of authors re- 
porting this condition, it had been determined that 40 
cases had been reported.?? No systemic arterial or joint 
disease ever followed recognition of adventitial cystic 
disease of the popliteal artery. The incidence of this 
condition was approximately one in 1,200 cases of 
claudication,” or one in 1,000 femoral arteriograms.?* 
Since then, correspondence has been maintained and 
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at this time, there are 115 cases of cystic adventitial 
disease of the popliteal artery and an additional 21 cases 
of nonpopliteal cystic disease have also been recorded. 
The condition has been found in association with veins 
on three occasions (Fig. 1). 


Profile of the Condition 


Hierton and Lindberg”? summarized the condition in 
a form which can hardly be improved upon although 20 
years have passed since their initial observations. Their 
summary included: occurrence in young males, with 
sudden onset of cramps in the calf, development of 
typical intermittent claudication, presence of a local- 
ized stenosis and/or occlusion of the popliteal artery, 
absence of generalized arterial changes, formation of 
intramural cyst between media and adventitia com- 
pressing the arterial lumen, cyst contents of gelatinous 
material under tension, cyst wall lined by flattened 
cells, and structure of the cyst wall suggestive of mu- 
cinous degeneration. 

To this can be added the lucid summation by Bliss in 
1964,” a portion of which follows: 


"Etiology: This is a condition of unknown patho- 
genesis which occurs principally in young adults 
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Fic. 1. World wide distribution of cases of adventitial cystic disease of the popliteal artery, indicating the paucity of such cases from the North 
American continent and the prevalence of such cases from Europe and Australasia. 
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Fic. 2. These three dia- 
grams indicate the config- 
uration to be shown on 
arteriography in cystic ad- 
ventitial disease of the pop- 
liteal artery. (A) shows the 
curvilinear scimitar sign 
when the cyst is medially or 
laterally placed in relation 
to the artery. (B) shows the 
hour glass configuration 
when the cyst encircles the 
arterial lumen. (C) shows 
total occlusion of the artery | 
as the cyst enlarges to en- k: 
croach upon the lumen 
itself. 





employed in heavy manual leg work. Females and 
those in lighter occupations are occasionally affected. 
Clinical picture: There is a sudden onset of cramping 
pain in the calf, followed by the development of 
typical intermittent claudication. Signs of ischemia 
are present, although sometimes only on exertion, 
and may be exacerbated by full flexion of the knee. 
Arteriography shows a smooth-walled stenosis or 
complete block in the popliteal artery with an other- 
wise normal arterial tree (Fig. 2). Pathology: The 
unilocular or multilocular cyst is present within the 
wall of the popliteal artery compressing the lumen. 
Treatment: In most cases, evacuation of the cyst is 
sufficient. Thromboendarterectomy or incision and 
grafting may be necessary when secondary thrombo- 
sis of the lumen has occurred. Prognosis: The short- 
term prognosis after operation is excellent.” 


Summary of Known Cases 


An extensive effort was made to obtain and translate 
into English all articles pertinent to the subject of cystic 
adventitial disease of the popliteal artery. This pro- 
duced a total of 115 case reports (Table 1). Following 
this, an attempt was made to contact the senior author 
of each case report, asking him to provide information 
relative to the follow-up of his case and to comment 
upon the suspected etiology of the condition. A sum- 
mary of these findings was circulated in a newsletter on 
two occasions, allowing authors to receive the view- 
points of other surgeons and providing a more com- 
plete bibliography. In this way, a more complete file, 
including cases previously unreported in the literature, 
was acquired for use in the Correspondence Office. 

At the conclusion of this effort, it was possible to 
identify 105 cases which would be acceptable for in- 
clusion in the following study. All cases which con- 
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formed to the description of cystic disease of the pop- 
liteal artery as described by Hierton?® in his first pub- 
lication were included. Those excluded were cases with 
inadequate documentation, those with involvement of 
arteries other than the popliteal and, of course, condi- 
tions such as hematoma of the popliteal space and other 
occlusions of the popliteal artery which were not 
pertinent to the study of this condition. 

Particular attention was paid in review of the cases to 
age of the patient at time of presentation, sex, method 
of clinical presentation, methods of diagnosis used, 
methods and results of treatment employed, and 
theories of etiology. The follow-up information pro- 
vided by the reporting author was accepted as factual 
with no further attempt made to contact the clinical 
patient. 

In this group of 105 patients, there were 83 men and 
18 women; in four instances of reporting, the sex of 
the patient was not stated. The mean age was 42 years, 
with a range of 11-70 years. Surgical procedures 
varied greatly but could be divided into cases treated by 
resectional therapy and those treated by a nonresec- 
tion technique. There are many instances in which re- 
section was done prior to knowledge of precise etiology 
of the arterial lesion. However, resection was per- 
formed principally if the popliteal artery was com- 
pletely occluded or if there was extensive degenera- 
tion of the arterial wall. Nonresectional techniques 
were used when the occlusion was incomplete. In 
seven case reports, the type of surgical procedure was 
not identified with sufficient detail that it could be clas- 
sified but, in the 98 remaining cases, 56 were treated by 
non-resectional techniques and 42 were treated by re- 
section and replacement of the artery. Such replace- 
ment was accomplished by autogenous vein graft in 30 
patients; synthetic graft replacement in seven: homo- 
graft replacement of arteries in two; and end-to-end 
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TABLE 1. World Summary of Cases of Adventitial Cystic Disease of the Popliteal Artery 


——————————————ÀMÀÀÀ— MÀ 


Treatment 


Resection, vein graft 

Resection, homograft 

Resection, vein graft 

Resection, vein graft 

Evacuation 

Resection, nylon graft 

Resection, homograft 

Resection, vein graft 

Excision, no graft 

Resection, vein graft 

Evacuation 

Resection 

Evacuation 

Excision, suture 

Evacuation 

Evacuation, endarterectomy 

Resection, Dacron? graft 

Resection, Dacron graft 

Resection, repair 

Resection, vein graft 

Resection, Dacron graft 

Evacuation, Dacron patch 

Evacuation 

Aspiration 

Evacuation 

Evacuation 

Resection, vein graft 

Resection, vein graft 

Resection, vein graft 

Excision, Dacron patch 

Evacuation, vein patch 

Evacuation, 1964 & 1966 

Evacuation 

Evacuation 

Evacuation, vein graft 

Evacuation 

Resection, vein graft 

Partial excision of cyst 

Resection, vein graft 

Evacuation 

Evacuation 

Resection, vein graft 

Evacuation 

Evacuation 

Excision, Teflon? graft 

Excision, end-to-end 
anastomosis 

Excision, vein patch 

Evacuation 

Excision, vein graft 

Evacuation 

Excision, suture 

Evacuation, vein bypass 

Evacuation 

Evacuation 

Evacuation 

Excision, Dacron patch 

Resection, vein graft 

Patch 

Evacuation 

Evacuation, patch 

Evacuation, vein patch 

Partial resection, end-to-end 
anastomosis 


No. Author Year Age Sex Side Arteriogram 
——————R LL 
l Ejrup & Hierton?® 1953 32 M L Stenosis 
2 Hierton & Lindberg’? 1957 25 M R Occlusion 
3 Hierton & Lindberg?? 1957 24 M L Occlusion 
4 Hierton & Lindberg’? 1957 32 M R Occlusion 
5 Patel, Facquet & Piwnica?’ 1958 23 M E Stenosis 
6 Tytgat, Derom & Galinsky” 1958 47 M R Stenosis 
7 Andersson, et al.? 1959 48 M L Occlusion 
8 Hierton* 1959 51 F — Stenosist 
9 Holmes” 1960 42 M L Stenosis 
10 Robb” 1960 39 M R Stenosis 
11 Delannoy & Martinot!? 1960 38 M R Stenosis 
12 Ishikawa, et al.** 1960 32 M R Stenosis 
13 Chevrier!$ 1962 26 M L Stenosis 
14 Marzoli, et a].5? 1962 49 — L Stenosis 
15 Sutton** 1962 45 M — — 
16 Bliss, et al.!? 1963 40 F b Stenosis 
17 Eastcott?? 1963 48 M — Stenosis 
18 Simon? 1963 52 M R Stenosis 
19 Lambley*? 1963 47 M L Stenosis 
20 Patel & Cormier*? 1963 50 F R Stenosis 
21 Gripe?? 1963 37 F — Occlusion 
22 Vollmar*? 1963 60 M R Stenosis 
23 Barnett & Morris? 1964 56 F E Occlusion 
24 Hamming & Vink*4 1965 — — — — 
25 Harris & Jepson” 1965 11 M R Stenosis 
26 Mentha®!? 1965 33 M R Stenosis 
27 Hart Hansen?’ 1966 56 M R Occlusion 
28 Descotes, et al.” 1966 48 M L Stenosis 
29 Pierangeli & De Rubertis”! 1966 39 M E Stenosis 
30 Barnett, Dugdale & Ferguson? 1966 61 M R Stenosis 
31 Bartos, Kalus & Possner? 1966 29 M L Occlusion 
32 Morino, Silvestrini & Galli** 1966 42 M P Occlusion 
33 Lewis, et al.55 1967 13 M E: Stenosis 
34 Lewis, et al.55 1967 42 M P Stenosis 
35 Lewis, et al.55 1967 55 M R Stenosis 
36 Taylor, Taylor & Ramsay” 1967 32 M R Stenosis 
37 Flanc?? 1967 33 F E Stenosis 
38 Linquette, et al.56 1967 35 M L Stenosis 
39 Stirling & Aarons*? 1967 40 M R Stenosis 
40 Imamura, et al.* 1967 28 M L Stenosis 
41 Baumann* 1967 53 M L Occlusion 
42 Derom* 1968 (45) M — Stenosis 
43 Hofmann, et al.*! 1969 26 M R Stenosis 
44 Hierton* 1969 50 F R Stenosis 
45 Savage" 1969 30 M L Occlusion 
46 Tracy, Ludbrook & Rundle”! 1969 39 M R Stenosis 
47 Tracy, Ludbrook & Rundle”! 1969 35 M L Stenosis 
48 Tracy, Ludbrook & Rundle’! 1969 Za M R Stenosis 
49 Ehringer, et al.?* 1969 48 M R Occlusion 
50 Laurendeau?! 1969 33 M R Occlusion 
51 Haid, Conn & Bergan?? 1970 14 M L Occlusion 
52 Powis, et al.?? 1970 35 M Li Occlusion 
53 Lord** 1970 30 M R Stenosis 
54 Little & Goodman?? 1970 43 M R Stenosis 
55 Suy, et al.®° 1970 43 M R Occlusion 
56 Suy, et al.” 1970 46 M L Stenosis 
57 Suy, et al].9? 1970 23 M R Stenosis 
58 Denck* 1970 27 M L Stenosis 
59 Soots** 1970 38 M R Stenosis 
60 Derom* 1971 (45) M — Stenosis 
61 Milliken® 1971 32 F R Occlusion 
62 Shannon” 1971 64 M R Stenosis 
63 Chandler'® 1971 43 M R Occlusion 
64 Kugimiya, et al.*? 1971 56 M R Stenosis 
65 Eastcott* 1971 50 M R — 


Evacuation 
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Evacuation 


66 Ruppell, Sperling, et al.7* 1971 46 M L — i | 

67 Savage? 1972 38 M R Occlusion Evacuation, Dacron® patch 

68 Sperling. Schott & Ruppell* 1972 52 F R Stenosis Resection, vein graft 

69 Soots* 1972 50 M L Occlusion Resection, vein graft 
Replaced by Dacron graft 

70 Cousin, et al.!5 1973 13 M — Occlusion Resection, vein graft 

71 Shute & Rothnie*? 1973 43 M R Stenosis Evacuation 

72 Shute & Rothnie*? 1973 55 M R Stenosis Evacuation 

73 DeLaurentis, et al.?° 1973 11 F L Stenosis Resection, vein graft 

74 Ohara & Minaguhi'*? 1973 62 F R Occlusion Resection, vein graft 

75 Ohara & Minaguhi*? 1973 32 M R Stenosis Resection 

76 Dunant & Eugenidis?? 1973 27 M L Stenosis Resection, vein graft 

T Zinicola, Ferrero & Odero™ 1973 70 M L Stenosis Evacuation 

78 Zinicola, Ferrero & Odero™ 1973 35 M L Stenosis Resection, vein graft 

79 Forti & Tattoni?? 1973 — — — — — 

80 Dye & Javid* 1973 44 M R Occlusion Resection, vein graft 

81 Muller-W. & Papachrysanthou* 1974 50 M R Occlusion Resection 

82 Darling* 1974 39 M R Stenosis Evacuation, vein patcht 
Recurrence 18 months 
Saphenous vein graft 

83 Baumann* 1974 44 M L Stenosis Evacuation 

84 Baumann* 1974 31 M R Occlusion Evacuation, vein patch 

85 Eastcott* 1974 11 F R Occlusion Endarterectomy, vein patch 

86 Mateo*? 1974 48 F — Occlusion Resection, Dacron patch 

87 Jurado, et al.*5 1974 — — — — — 

88 Scobie & Curry*? 1975 54 M L Stenosis Resection, vein graft 

89 Muller & Rodriguez® 1975 38 F — Stenosis Evacuation 

90 Alm! 1975 43 M R Stenosis Resection, vein graft 

9] Raithel 9 Hacker” 1975 27 M — — Evacuation, vein patch 

e” Gedeon?! 1975 (6 cases, no details provided) 

98 Kjaergaard & Svendsen?? 1976 43 M L; Occlusion Endarterectomy 

99 Waibel* 1976 37 M — Stenosis Resection, vein graft 

100 Blum" 1976 34 M R Scimitar sign Evacuation 

101 Kairaluoma, Karkola & Larmi* 1976 46 M L Yes Evacuation 

102 Schlesinger & Gottesman'? 1976 56 M L Occlusion Evacuation 

103 Shabbo*! 1976 44 M L Yes Resection, Dacron graft 

104 Faenza?’ 1976 24 M R Occlusion Resection, vein graft 

105 Leu*t 1977 32 M — = i 

106 Leu“ 1977 58 F — —— 5n 

107 Leu* 1977 62 F men - x 

108 Bollinger & Pouliadis'? 1977 — — R Crescent — 

109 Bollinger & Pouliadis!? 1977 — — R Crescent 5 

110 Bollinger & Pouliadis!? 1977 — — L Crescent — 

111 Brunner & Soyka! 1977 32 M R Crescent Resection, vein graft 

112 Brunner & Soyka!‘ 1977 54 F L Scimitar sign Evacuation 

113 Brunner & Soyka" 1977 62 F |» Scimitar sign Evacuation 

114 Darling* 1977 61 M L — Saphenous vein bypass 

115 Haid* 1977 — — — — Aspiration 


* Personal communication to correspondence office. tCyst lo- 
cated in a branch of popliteal artery but causing stenosis of the 
popliteal arterial lumen and necessitating resection of a segment of 


anastomosis of the popliteal artery in three instances. 
Among the nonresectional techniques, open evacua- 
tion of the cystic cavity was performed in 54 patients 
while operative aspiration was done in two. Thirteen of 
the patients undergoing evacuation required additional 
arterial repair with vein patch being employed in nine 
patients and synthetic patch angioplasty in four. 
Follow-up of these cases is shown in Tables 2 and 3. 
The mean follow-up of the nonresectional group of pa- 
tients was 20 months, with the longest follow-up reach- 


the popliteal artery itself. iInitial operation performed by another 
surgeon. 


ing 16 years. In patients who were treated by resec- 
tional therapy, the mean follow-up was 33 months, with 
a maximum follow-up of 18 years.37-38 

In order to assess the efficacy of cyst evacuation 
alone, 41 case reports were identified in which cyst 
evacuation was the only initial treatment reported (Fig. 
3). Four of these 41 patients required additional pro- 
cedures because of recurrence of the cyst. Three of 
the four were successfully treated by re-evacuation, 
while the fourth had only mild claudication as a recur- 
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TABLE 2. Follow-up Nonresectional Group 





Mean Longest 

Procedure Follow-up Follow-up 
Te ee ee — 
Evacuation 22.7 Months 16 Years 
Evacuation with vein patch 18.4 Months 3 Years 
Evacuation with synthetic patch — — 
Aspiration 24 Months 4 Years 
Total nonresectional goup 20 Months 16 Years 





rent symptom and further therapy was deferred. While 
there were only nine patients treated by initial cyst 
evacuation with patch angioplasty using autogenous 
veins, two did develop patch aneurysms which required 
repair by resection of the affected vessel and its patch 
and interposition of autogenous vein. Four patients 
were initially treated by evacuation of the cyst and 
angioplasty utilizing synthetic patch material. One of 
these failed immediately postoperatively, presumably 
from technical fault, and was successfully reoperated. 

There were 30 patients initially treated by resection 
of the affected vessel and interposition vein grafting 
(Fig. 4, Table 4). Two of these operations failed. One was 
treated subsequently by sympathectomy alone. The pa- 
tient’s recurrent symptoms of moderate claudication 
continued. The second failure was treated by replace- 
ment of the occluded vein graft by a Dacron® graft. 
This graft also occluded six months postoperatively. 

Initial treatment of the condition involved resection 
of the affected vessel and replacement by synthetic 
graft in seven patients. Only one graft thrombosis was 
reported. This patient was treated by sympathectomy 
rather than reoperation upon the affected segment. Ar- 
terial resection and end-to-end anastomosis was re- 
ported in three instances. Twice homografts were 
utilized successfully. 

Tables 5 and 6 display an analysis of the treat- 
ment results according to procedure used. As shown 
there, evacuation in 45 patients produced a successful 
result in 87% of patients so treated. Vein patch repair 
in nine instances was totally successful in seven (78%), 
while one failure was noted in five synthetic patch re- 
pairs (80% successful). Open aspiration in two in- 
stances was totally successful. 

Historically, treatment of this condition extends to 
the first days of direct vascular reconstruction. How- 
ever, only one patient has suffered a grossly unsuc- 
cessful repair which eventuated in amputation. This pa- 
tient was treated by vein graft initially and Dacron graft 
subsequently. When both grafts failed, he lost his leg to 
severe ischemia. 

As shown in Table 5, in patients treated by nonresec- 
tional technique, there were nine failures in 61 pro- 
cedures for an overall success rate of 85%. 

When the results of resectional therapy are analyzed 
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(Table 6), it can be seen that vein graft replacement of 
the arterial segment was eminently successful. There 
were two failures in 32 attempts (94% success). Even 
synthetic grafting in this situation appeared to be satis- 
factory; two failures in eight instances (75% success). 
The overall success rate in 45 procedures was 91%. 

[n the total group of 98 patients (106 procedures), one 
patient required late amputation for graft failure, and 
two patients were left with residual claudication. Con- 
sidering that the treatment in all instances consisted of 
local procedures upon the popliteal artery itself, this 
analysis of the results shows a remarkably high degree 
of success. 

An overview of treatments suggests that choice of 
procedure in an individual case is dependent upon the 
anatomic situation identified at operation as influenced 
by preoperative findings. As in other forms of arterial 
reconstructive surgery, no single procedure can be sug- 
gested for application to all cases. The first principle 
of treatment is that cyst evacuation is effective. Pa- 
tients best treated by cyst evacuation are those in which 
the artery is not totally occluded and in whom de- 
generation of the arterial wall is not present. Intra- 
operative aspiration, evacuation Or excision of the cyst 
can be performed as necessary to restore normal 
arterial flow through the untouched lumen of the ves- 
sel. Intraoperative documentation of perfect distal 
arterial flow is a requirement of such nonresectional 
therapy. 

A second principle of treatment is that local angio- 
plasties should be avoided. These include venous patch 
angioplasty, synthetic patch angioplasty, and excision 
of the cyst with direct suture of the remaining vessel. 
None of these procedures reliably cures the condition. 

A third principle of treatment is that when total pop- 
liteal artery occlusion is present, resection of the lesion 
or bypass is appropriate. Such replacement or bypass 
should employ the best techniques of modern vascular 
surgery including autogenous venous grafting with end- 
to-side or terminolateral anastomosis to avoid suture 
line stenosis of the vessel. 


Cyst Content 


The earliest description of the chemical content of 
these cysts was from the first report by Ejrup and 


TABLE 3. Follow-up Resectional Group 
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Mean Longest 
Procedure Follow-up Follow-up 
BENE —— ii 
Vein graft 38 Months 18 Years 
Synthetic graft 30 Months 5 Years 
Homograft 14.7 Months 1.5 Years 
End-to-end anastomosis 12 Months 3 years 
Total resectional group 33 Months 18 Years 
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INITIAL TREATMENT — NON-RESECTIONAL GROUP (56 Patients) 


Fic. 3. Results of initial 
treatment in nonresected 
patients with adventitial 
cystic disease. This picto- 
gram summarizes the 
results of initial treatment 
of this condition in those 
cases in which resection 
was not done. 


Evacuation 


FAILURES 






INITIAL 
SUCCESS 


Hierton,”® in which material was shown to contain 
"abundant fibrinogen, carbohydrate-rich globulin, and 
hemoglobin." It will be recalled that Hierton had 
described the gross cyst contents as resembling rasp- 
berry jelly. Therefore, the hemoglobin could be a result 
of hemorrhage into the cyst. Chemical study of the cyst 
by Dr. B. Swedin showed occasional amino acids, no 
carbohydrates, no cholesterin or calcium. The conclu- 
sion was that hyaluronic acid was the main component. 
In reviewing this conclusion, Endo?’ pointed out that 
the method used by Swedin was not specific for hyal- 





Fic. 4. Results of treatment 
of adventitial cystic disease 
of the popliteal artery by 
resection, indicating the 
overall excellence of the 
results. 
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uronic acid but could also digest chondroitin sulfate 
A and C. Endo showed with specific digestion with 
hyaluronidase from Streptomyces hyalurolyticus that 
the main substance in the cyst obtained by Ohara®’ was 
proteohyaluronic acid. 

Later, Dr. M. L. Welby's analysis of the cyst con- 
tents of the case of Harris and Jepson? showed “a 
significant amount of hydroxyprolene suggesting an 
origin from collagen tissue." However, the analysis 
performed by Leaf* on the cyst contents of case 2 of 
Lewis et al.?? failed to detect hydroxyprolene and sug- 


INITIAL THERAPY — RESECTIONAL GROUP ( 42 Patients) 







End - end 
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TABLE 4. Treatment of Initial Failures 
2: Success/ Outcome of 
Initial Procedure Failures Reoperation Failure Treatment Failure 
Evacuation 4/4] Re-evacuation 2/1 Persistent claudication* 
. None 0/1 Persistent claudication 
Evacuation with vein patch 2/9 Resection with vein graft 2/0 Successful 
Evacuation with synthetic graft 1/4 Repatch with synthetic graft 1/0 Successful 
Vein graft 2/30 Sympathectomy 0/1 Persistent claudication 
Resection with synthetic graft 0/1 Amputation 
Synthetic graft 1/7 Sympathectomy 1/0 Doing well 





* This patient developed another recurrence and was successfully treated by repeat evacuation. 


gested that the main cyst constituent might be muco- 
protein. 

Finally, the histochemical characterization of mucin 
as done by De Laurentis and his group?" indicates 
that acid mucopolysaccharides within the cyst are 
mostly rich in hyaluronic acid radicals, thus supporting 
the theory that the mucin of the cyst is more likely of 
ground substance nature, rather than secreted by 
epithelial cells. These chemical analyses are important 
in lending weight to the theories of etiology as discussed 
below. 


Theories of Etiology 


Clearly, the single theory of etiology that has found 
the greatest support among observers of the lesion is 
that of repeated trauma. There is general agreement 
that there is no evidence whatsoever for suggesting 
that hemorrhage, neoplasm, nor inflammation could 
cause the cysts. The original article by Hierton and 
Lindberg?? suggested a traumatic etiology and pointed 
out that early literature on the subject of popliteal artery 
degeneration by Boyd and Jepson” indicated that the 
popliteal artery enters a fibrous tunnel formed by fascia 
of the deep surface of the gastrocnemius muscle and is 
subject to minor trauma or even traumatic thrombosis 
in this area. 


Microtraumatic Origin 


Such a theory of microtrauma finds a great number of 
adherents, including Hoffmann, Consiglio, Hofmeier 


TABLE $. Overall Success Nonresectional Therapy 








Failures/ Overall 

Total Success 
Procedure Cases Rate 
Evacuation 6/45 87% 
Evacuation with vein patch 2/9 7896 
Evacuation with synthetic graft 1/5 80% 
Aspiration 0/2 100% 


Total procedures 9/61 85% 





and Schlosser, Sperling and Ruppell;°® and Ishi- 
kawa,* who showed that in patients with cystic disease 
of the popliteal artery, repeated stretch injuries cause 
degeneration of the arterial adventitia. A definite 
traumatic event preceding discovery of the cyst can be 
identified in a few patients such as Flanc's case,?? in 
which a clear traumatic episode occurred falling from a 
bus; in the case of Tytgat,” in which a pedal cycle was 
implicated; and in that of Holmes,” a patient who was 
subjected to repeated kneeling. However, Savage” 
has summarized the lingering doubts of many ob- 
servers, stating that, if trauma is a likely cause, “‘It is 
difficult to understand why the condition is not more 
common." 


Embryologic Theory 


Apart from trauma, the next most popular theory 
seems to be that of an embryologic origin in which in- 
corporation of mucin secreting cells from the endothe- 
lium of the knee joint appear in the adventitia of the 
artery. These cells, secreting small amounts of mucin 
over many years, eventually give rise to tense ad- 
ventitial cysts, which then encroach on the lumen of the 
vessel. If this were true, the chemical content of the 
cyst would likely be more characterized by epithelial 
secretions, rather than by collagen or ground substance 
breakdown products. 


Cysts as Ganglia 


Several authorities on fhe subject feel that the cysts 
are true ganglia. In the case of Patel and Cormier,” a 


TABLE 6. Overall Success Resectional Therapy 








Failures/ Overall 

Total Success 
Procedure Cases Rate 
Vein graft 2/32 94% 
Synthetic graft 2/8 75% 
Homograft 0/2 100% 
End-to-end anastomosis 0/3 100% 
Total procedures 4/45 91% 
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tendinous ganglion on the posterior surface of the knee 
was present in addition to a cystic condition of the pop- 
liteal artery. No communication existed between these 
two lesions. Backstrom, Ostberg et al.* found cystic 
mucoid degeneration of a radial artery when they were 
operating for recurrent ganglion of the wrist. and 
Parkes has pointed out that similar cystic degenera- 
tion of the ulnar artery has been found communicating 
with the wrist. These observations may not be relevant 
to the popliteal artery but, in Hart Hansen's descrip- 
tion,^* he suggests that at several operations for cystic 
mucoid degeneration of the popliteal artery, multiple 
multilocular cysts have been found in the intramural 
location of minor arteries arising from the popliteal, and 
that these cysts have been directed toward adjacent 
joints. 

Darling, in a case reported to this office,* described 
that the cyst formation was an extension from the ad- 
jacent joint capsule. In addition, in this case, ganglion- 
like fluid was present at an anomalous high origin of 
the anterior tibial artery. These facts are well illustrated 
in a drawing by Darling which accompanies his case 
report. 

Shute and Rothnie* have also demonstrated com- 
munication between the cyst and a neighboring joint but 
feel that the cellular inclusion theory is supported by 
this observation. 

It has been pointed out that direct communication 
with the joint is not necessarily important to this theory, 
since McEvedy*! suggests that, in ganglia or Baker's 
cysts in the same location, communication with the 
joint is not always observed. Blum and Giron”! sup- 
port this, saying that traumatic implantation of synovial 
cells within the adventitia of the artery is a very ac- 
ceptable explanation. Robb” has thought that the cyst 
formation was from a piece of synovial membrane 
from tendon sheath or the knee joint itself. 

Cystic degeneration of nerves is exceedingly rare and 
Hansen?* states categorically that, to the best of his 
knowledge, cystic degeneration of nerves other than 
the peroneal has not been described. Clark! and 
Parkes,** on the other hand, describe cystic degenera- 
tion of the peroneal nerve in the location immediately 
adjacent to that of the popliteal artery. Parkes? says 
that the observations in his two cases, one affecting the 
ulnar artery and one affecting the radial artery, were not 
influenced by his observations of the intraneural 
ganglion of the popliteal nerve. He states, "I am certain 
that I was not influenced by this. The loculated cysts 
were situated beneath the adventitia of the arteries and 
there was a definite pedicle continuous with the cyst 
ERE 


* Personal communication to Correspondence Office. 
* Personal communication to Correspondence Office. 
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cavities which led into a neighboring joint. In the case 
of the radial artery, it was the carpometacarpal joint of 
the thumb. In both cases, I resected the pedicle and 
merely decompressed the cysts around the arteries. 
Neither case has had any recurrence." 

Leu?! from Zurich states categorically that the loca- 
tion of the lesions and the histologic findings indicate 
that adventitial cysts are true ganglions which originate 
from adjacent joint capsule or tendon sheath. Brun- 
ner," also from Zurich, agrees that the adventitial 
cysts are ectopic ganglia. 

Thus, it seems that the best theory of cyst forma- 
tion is the latter, in which joint capsular degeneration 
produces connective tissue change in which cells 
secrete a substance derived from ground substance or 
collagen which contains hydroxyprolene. These cells 
form cysts which invade adventitia. Later, as multiple 
cysts thus form, enlarge and coalesce with one another 
to form multilocular cavities, a sudden rupture of one 
cavity into another can produce rapid growth and en- 
croachment on the arterial lumen. This would explain 
the sudden onset of symptoms which occurs in most 
patients. Later, frank necrosis of the media is caused by 
direct compression between the cyst itself and the 
thrombus which forms within the arterial lumen. 

There is almost no support for congenital or develop- 
mental systemic abnormality, although in Linquette's 
article,?5 a skin biopsy was done which showed changes 
in the elastic tissue of the skin. This is the only report 
in which a constitutional vascular fragility was thought 
to be important in the causation of this condition. 


Conclusions 


The lesion under discussion remains a rare and fas- 
cinating vascular occurrence. It has been possible to 
identify more than 100 such cases and to note the 
peculiar grouping of these upon the European continent 
and in Australasia. Why so few cases are reported 
from the North American continent remains an item of 
conjecture. That the treatment of this condition is at- 
tended by such a high degree of success is a tribute to 
the skill of surgeons working at times when vascular 
surgery was indeed exploratory. Perhaps it is also a 
tribute to the patients who bring to the problem an 
excellent inflow and outflow tract to be reconstructed. 
While the cause of the lesion is undetermined. its rela- 
tionship to true ganglia is difficult to question. Further 
observations by operating surgeons in the future should 
provide valuable information regarding the etiology of 
this condition. Careful dissection of the cysts, noting 
attachment and possible communication to adjacent 
joints, would be of inestimable value. Further analysis 
of cyst contents with comparison to contents of ganglia 
might also prove to be a fruitful study. 
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Thoracoscopy in Children 


BRADLEY M. RODGERS, M.D., FARHAT MOAZAM, M.D., JAMES L. TALBERT, M.D. 


Dissatisfied with standard techniques for pulmonary diagnosis 
in children, we have evaluated the usefulness of thoracoscopy 
for diagnosis of intrathoracic pathology. Between July 1, 1975, 
and May 1, 1978, 65 thoracoscopy procedures have been per- 
formed in 57 children at the University of Florida. Thirty- 
four procedures were performed in immunosuppressed pa- 
tients to rule out Pneumocystis carinii pneumonia. Twenty 
of these patients were proven to have Pneumocystis pneumonia, 
a diagnostic accuracy of 100%. Twelve nonimmunosuppressed 
patients underwent thoracoscopy for the diagnosis of persistent 
pulmonary infiltrates with a 100% diagnostic accuracy. Fifteen 
procedures were performed for the diagnosis of intrathoracic 
tumors. In two patients, previously unsuspected areas of in- 
volvement were encountered while in two patients false-nega- 
tive biopsies were obtained. Four patients underwent thera- 
peutic thoracoscopy. In three small infants, unsuccessful at- 
tempts were made to unroof pulmonary cysts through the 
thoracoscope and one patient underwent a talc poudrage. 
Thoracoscopy has proven to be a safe and rapid procedure 
which may be performed under local anesthesia without need 
for endotracheal intubation. In patients with pulmonary infil- 
trates, the accuracy has been 100%. The capability of viewing 
the entire hemithorax has proven valuable in evaluating 
children with intrathoracic tumors. Complications have 
included pneumothorax in six patients and bleeding in two. 


HE NECESSITY FOR OBTAINING adequate tissue for a 
definitive diagnosis of intrathoracic lesions in 
children often presents difficult technical problems. 
Acceptable procedures utilized in adult patients are 
frequently either inappropriate for use in children or 
involve excessive morbidity. The open lung biopsy has, 
therefore, become the principal diagnostic procedure 
employed in children. Dissatisfied with the morbidity 
and mortality attendant with open lung biopsy, we have 
explored the usefulness of thoracoscopy as a means of 
obtaining diagnostic tissue in children with pulmonary 
and mediastinal lesions. 


Methods and Results 


Between July 1, 1975, and May 1, 1978, 65 thoracos- 
copy procedures have been performed in 57 children at 
the W.A. Shands Teaching Hospital of the University 
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of Florida. The equipment employed has been designed 
specifically for laparoscopy in children, but serves ad- 
mirably for the performance of thoracoscopy. The 
specific details of the instruments used and the opera- 
tive technique have been described in a previous com- 
munication.’ In patients requiring pulmonary biopsy 
alone, we continue to use intravenous Ketamine anes- 
thesia supplemented by 1% Xylocaine local anesthesia 
in the chest wall, at the site of insertion of the trochar. 
For patients referred for the diagnosis of mediastinal 
lesions, in whom more manipulation of the pulmonary 
parenchyma is often necessary for adequate visualiza- 
tion and biopsy, we currently employ general inhala- 
tion anesthesia. In this manner, coughing is more ade- 
quately suppressed and a sustained view and biopsy of 
the mediastinal structures may be achieved. 

A review of the 65 procedures performed indicates 
that they may be categorized into four major groups: 
pulmonary biopsy in immunosuppressed patients; pul- 
monary biopsy in nonimmunosuppressed patients; 
biopsy of intrathoracic tumors; and therapeutic thora- 
coscopy. : 

Thirty-four thoracoscopy procedures have been 
performed in 30 immunosuppressed patients with pul- 
monary symptoms, primarily to rule out the presence of 
Pneumocystis carinii pneumonia (Table 1). There were 
12 female and 18 male patients in this group, ranging in 
age from 17 months to 18 years. The underlying dis- 
eases requiring immunosuppression were leukemia 
(16 patients), lymphoma (7 patients), sarcoma (5 pa- 
tients), lupus erythematosis (1 patient), and renal trans- 
plantation (1 patient). The patients were selected for 
thoracoscopy primarily on the basis of clinical indica- 
tions, most frequently including tachypnea, unex- 
plained fever, nonproductive cough, and/or dyspnea. 
Arterial blood gas determinations frequently revealed 
hypoxemia. The radiologic findings in these patients 
showed considerable variation, ranging from normal 
chest roentgenologic examination to diffuse bilateral 
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TABLE 1. Thoracoscopy: Immunosuppressed Children 
(34 Procedures in 30 Patients: Ages —17 Months 
to 18 Years) 
pn———————PÓMM UM qas———————— 
Pneumocystis carinii pneumonia 2 
Interstitial fibrosis and 


alveolar cell hyperplasia 8 
Bacterial or viral pneumonitis 6 
Complications 8 
Diagnostic accuracy 100% 





interstitial-alveolar infiltrates. Thrombocytopenia, 
with platelet counts below 40,000/cu mm, was en- 
countered in six of these patients, but in only one was 
an attempt made to completely correct the thrombo- 
cytopenia prior to performing thoracoscopy. To rule 
out Pneumocystis carinii pneumonia, biopsies were ob- 
tained from each lobe of the lung on the side most 
severely involved radiologically. Characteristically, 
the lungs of patients subsequently proven to have 
Pneumocystis pneumonia were noncompliant, pale and 
edematous-appearing, and bled very little after biopsy. 
Twenty of the biopsies contained Pneumocystis carinii 
organisms on silver methenamine nitrate and toluidine 
blue stains of fresh touch preparations. Eight biopsies 
contained histologic changes of interstitial fibrosis and 
alveolar cell hyperplasia, probably secondary to the 
chemotherapy and radiation therapy employed in these 
patients. Six biopsies had histologic evidence of 
bacterial or viral pneumonitis and bacterial organisms 
were cultured in three of these. Seventeen of the 20 pa- 
tients (85%) with Pneumocystis carinii Pneumonia sur- 
vived with trimethoprim sulfamethoxazole therapy. 
The overall diagnostic accuracy of these 34 procedures 
in immunosuppressed patients was 100%. 

Twelve patients not receiving immunosuppressing 
medications underwent 12 thoracoscopy procedures 
for the diagnosis of persistent, undiagnosed pulmonary 
infiltrates (Table 2). There were five male and seven 
female patients with ages ranging from three months to 
16 years. Six of these patients with well localized in- 
filtrates had previously undergone diagnostic bron- 
choscopy and tracheal aspiration without a diagnosis 
being established. At thoracoscopy, in each patient, the 
area of localized pulmonary involvement was readily 
identified, either by the presence of a violaceous dis- 
coloration of the visceral pleural surface overlying the 
region of inflammation, or by the presence of localized 
pleural adhesions in this area. Multiple biopsies were 
obtained from the areas of involvement. Often several 
biopsies were taken from the same area to obtain tissue 
from deep within the pulmonary parenchyma. In pa- 
tients with diffuse infiltrates, biopsies were obtained 
from each lobe on the side of greatest radiologic in- 
volvement. Biopsy specimens were cultured for bac- 
teria and examined histopathologically. A specific 
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TaBLE 2. Thoracoscopy: Nonimmunosuppressed Children 
(12 Procedures in 12 Patients: Ages —3 Months 
to 16 Years) 


EE 


Bacterial pneumonia 3 
Viral pneumonia 2 
Fungal pneumonia 2 
Tuberculosis 2 
Other 3 
Complications None 
Diagnostic accuracy 100% 





histologic or microbiologic diagnosis was made from 
the specimens obtained in every case, giving a diag- 
nostic accuracy of 100% in this group of patients. 
Thirteen children underwent 15 thoracoscopy pro- 
cedures to obtain a tissue diagnosis of intrathoracic 
tumors (Table 3). The procedure was performed in 
eight children to evaluate pulmonary involvement, 
whereas seven procedures were for the diagnosis of 
mediastinal tumors. In this group, there were eight 
males and five females, ranging in age from 42 to 18 
years. One patient with Hodgkin's disease was thora- 
coscoped on three separate occasions for the diagnosis 
of recurrent bilateral pulmonary and mediastinal in- 
volvement. Suspicious mediastinal lesions were 
aspirated by an 18 gauge needle passed through the 
operating trochar prior to biopsy, although, with the 
wide view of the mediastinum afforded through the 
thoracoscope, differentiation between solid and vas- 
cular structures was generally quite easy. An accurate 
histologic diagnosis was made in all but two patients in 
this group. The first patient in whom a diagnosis was 
not made was an l1-year-old boy who presented with 
an asymptomatic posterior chest mass, interpreted 
from the chest roentgenogram as arising from the 
posterior mediastinum (Fig. 1). This lesion could not be 
visualized by thoracoscopy and, on thoracotomy, 
proved to be a bronchogenic cyst completely encased 
within the pulmonary parenchyma. The second failure 
in this group was an 18-year-old boy who presented 
with a left mediastinal mass two years following com- 
pletion of chemotherapy for Stage IVA Hodgkin's 
disease (nodular sclerosing type) (Fig. 2). A mass was 
visualized at thoracoscopy which, on biopsy, contained 
only thymic tissue and fibrosis. The lesion persisted 
unchanged for 14 months following thoracoscopy 
before radiologic enlargement was noted. A thoracot- 


TABLE 3. Thoracoscopy: Intrathoracic Tumors (15 Procedures 
in 13 Patients Ages —5 to 18 Years) 


Pulmonary tumors 8 
Mediastinal tumors 7 
False-negative diagnosis 2 
Other complications None 
Diagnostic accuracy 89% 
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omy was performed and a large mediastinal lymph node 
involved with Hodgkin’s disease was removed. No 
other failures have been encountered in this group and 
in two patients, areas of unexpected intrathoracic in- 





Fic. 2. PA chest roentgenogram of an 18-year-old boy two years 
following completion of chemotherapy for Stage IVA Hodgkin's 
disease. The left mediastinal mass (arrows) was biopsied by thoracos- 
copy, and contained only thymus. At thoracotomy 12 months later, 
a lymph node infiltrated with Hodgkin's disease was resected. 
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FiG. |. PA and lateral chest 
roentgenogram of an 1l- 
year-old boy with posterior 
chest mass. A preoperative 
diagnosis of a posterior 
mediastinal tumor was 
made, but no lesion was 
evident on thoracoscopy. 
At thoracotomy, an intra- 
parenchymal bronchogenic 
Cyst was resected. 


volvement by tumor were diagnosed by thoracoscopy. 
The ability to achieve a view of the entire hemithorax 
has proven to be especially useful in this group of pa- 
tients. The overall diagnostic accuracy for thoracos- 
copy in patients with intrathoracic tumors has been 
87%. Both of the patients in whom a false-negative 
diagnosis was made underwent thoracoscopy under 
light intravenous and local anesthesia and this ex- 
perience has convinced us to perform this procedure 
in patients with mediastinal lesions under inhalation 
general anesthesia. By eliminating the cough reflex at- 
tendant upon retracting the lung, a more deliberate and 
complete view of the entire mediastinal contents may be 
achieved. 

Four patients underwent attempts at therapeutic 
thoracoscopy. In three infants between two and four 
weeks of age, thoracoscopy was performed for the 
purpose of decompressing and unroofing enlarging pul- 
monary cysts or pneumatoceles. In two instances, the 
cysts were entered with the instrument and portions of 
the wall resected. In the third infant, an 800 g prema- 
ture male, a satisfactory view of the cyst could not be 
obtained through the thoracoscope. In each of these 
cases, the cysts recurred following thoracoscopy and 
two infants ultimately required thoracotomy for resec- 
tion of these lesions. The fourth patient in this group 
underwent thoracoscopy and talc poudrage for malig- 
nant pleural effusion secondary to mediastinal and pul- 
monary Hodgkin's disease. Multiple pleural adhesions 
were lysed through the thoracoscope and a successful 
talc poudrage was accomplished. 

Complications following thoracoscopy in the entire 


Vol. 189 e No. 2 


group of patients have been relatively minor. Pneumo- 
thoraces developed following six procedures (946), 
despite the routine use of a postoperative chest tube. 
These patients responded to manipulation of the in- 
dwelling tube or insertion of new intercostal tubes. 
Each of the pneumothoraces was encountered in an 
immunosuppressed patient and four (67%) were in pa- 
tients with Pneumocystis carinii pneumonia. The 
distribution of this complication in these patients con- 
firms the lack of compliance of pulmonary tissue in the 
patients with Pneumocystis carinii pneumonia or inter- 
stitial fibrosis. Two immunosuppressed patients (3%) 
with preoperative thrombocytopenia had sufficient 
bleeding following pulmonary biopsy to require trans- 
fusion and, in both cases, bleeding stopped spon- 
taneously. No patient experienced significant hemop- 
tysis. The mortality within 30 days following thoracos- 
copy in this group of patients was 11%. All seven deaths 
occurred in immunosuppressed patients, three with ad- 
vanced Pneumocystis carinii pneumonia. In no case 
was the thoracoscopy procedure itself felt to have been 
in any way contributory to the demise of the patient. 


Discussion 


The definitive diagnosis of intrathoracic diseases 
often presents a challenge to physicians involved in the 
care of pediatric patients. When histopathologic 
examination of pulmonary tissue is required for thera- 
peutic planning, the difficulties are magnified. Many of 
the procedures used successfully in adult patients, such 
as transbronchial pulmonary biopsy! and transthoracic 
trephine biopsy,’ are not appropriate for use in small 
and uncooperative pediatric patients. Pulmonary 
needle aspiration has been used extensively in children 
with pulmonary infiltrates, but even in the most ex- 
perienced hands, the diagnostic accuracy varies from 
67 to 93%.%8 In addition, this procedure has not been 
without morbidity and even occasional mortality. The 
incidence of postaspiration pneumothorax has been 
reported as high as 57%, with approximately one-third 
of these patients requiring the insertion of an inter- 
costal tube.* One of the most serious drawbacks of 
this procedure has been the inability to obtain sufficient 
tissue for meaningful histopathologic diagnosis in pa- 
tients in whom specific microbiologic etiologies are not 
defined.®!! Because of these limitations, most children 
with pulmonary infiltrates or intrathoracic tumors 
undergo open lung biopsy or exploratory thoracotomy. 
These procedures are performed under general anes- 
thesia with endotracheal intubation and the mortality 
with this approach in immunosuppressed patients with 
diffuse pulmonary involvement may be as high as 11— 
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2206.^* Many physicians are, therefore, hesitant 
to utilize open lung biopsy as a diagnostic modality 
early in the course of evaluating critically ill children 
and frequently unnecessary delays in initiating specific 
therapy result.° 

Thoracoscopy, introduced by Jacobaeus in 1910,° 
enjoyed considerable popularity in the early decades 
of this century for pleural lysis in patients with pul- 
monary tuberculosis undergoing therapeutic pneumo- 
thorax. With inherent limitations in instrumentation 
and optics, thoracoscopy began to decline in usage with 
the rapid advances in thoracic surgery and anesthesia 
techniques. Recently the development of the Hopkin's 
Rod-lens Optical System? has allowed production of 
sophisticated endoscopic equipment sufficiently 
miniaturized for use in children. The availability of 
suitable instrumentation and the limitations of other 
available procedures indicated a need for a renewed 
trial of thoracoscopy for intrathoracic diagnosis. 

Our data indicate that the technique of thoracoscopy 
provides a very attractive alternative for the diagnosis 
of pulmonary parenchymal disease in both immuno- 
suppressed and nonimmunosuppressed children. In 46 
such procedures reported herein, the diagnostic ac- 
curacy has been 100%. The rapidity and safety of the 
thoracoscopy procedure has stimulated a more ag- 
gressive attitude toward the diagnosis of these pul- 
monary lesions and, we believe, has allowed for a 
greater survival in the immunosuppressed patients. 
Especially in these patients, in whom an accurate and 
rapid diagnosis is essential for specific therapy, thora- 
coscopy is the procedure of choice for obtaining pul- 
monary biopsies. In comparison with other definitive 
diagnostic techniques useful in children, thoracoscopy 
appears to have a lesser morbidity and mortality. In 
these critically ill patients, this procedure can be per- 
formed rapidly with intravenous anesthetic agents and 
local anesthesia. Endotracheal intubation is not neces- 
sary and many postanesthetic respiratory complica- 
tions are, therefore, avoided. In evaluating children 
with intrathoracic tumors, the capability of observing 
the entire hemithorax during thoracoscopy provides a 
very significant advantage to the surgeon. Selected 
biopsies may be obtained from lesions in the medias- 
tinum, pulmonary parenchyma and chest wall, a capa- 
bility not possible with a limited exploratory thoracot- 
omy. The diagnostic accuracy in this group of patients 
has been 8796 and may be improved further with 
the addition of inhalation general anesthesia to allow 
more manipulation of the pulmonary parenchyma 
without coughing. Although originally conceived as a 
therapeutic modality, thoracoscopy has proven more 
valuable as a diagnostic modality in our institution. Our 
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failures with therapeutic thoracoscopy in three infants 
with pulmonary cysts probably reflect the very small 
size of these infants, in whom a very limited view within 
the thorax is possible. Pleural lysis is easily achieved 
through the thoracoscope and further therapeutic in- 
dications may evolve as our experience with this tech- 
nique increases. 
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Biologic Determinants of Tumor Growth in Healing Wounds 


W. JEFFERSON PENDERGRAST, JR., M.D., J. WILLIAM FUTRELL, M.D.” 


The morphologic characteristics of a scar may render it an 
*immunologically privileged site’’ providing fertile ground for 
tumor occurrence and growth. We sought to extend this 
concept and to determine the effect of different stages of 
wound healing on tumor occurrence. Syngeneic strain-2 
guinea pigs and a methylcholanthrene-induced liposarcoma 
(MCA-2) were used. Incisional flank wounds were created at 
appropriate intervals such that at the time of tumor inocula- 
tion each group of animals had a sequentially aged wound 
which was a) acute, b) three weeks old, c) nine weeks 
old, d) 11 weeks old, e) created one week after tumor 
injection, or f) no wound. Wounds which were three, 
nine, or 11 weeks old consistently caused a significant in- 
crease in tumor growth rate following inoculation of a single 
cell tumor suspension (—.001). The delayed wounds, or 
those created following after tumor injection, and the acute 
wounds did not promote increased tumor growth. This 
study demonstrates that the ability of a wound to amplify 
or retard tumor growth may vary with its age. As a postulate 
we suggest that the relative paucity of lymphatic regeneration 
within scar tissue may render it an ‘‘immunologically 
privileged site” such that early recognition and destruction of 
tumor cells within the scar may be delayed long enough for the 
tumor to grow to a ‘‘critical size." Subsequent to this re- 
gardless of the host's immunocompetence the tumor can no 
longer be destroyed by an immune mechanism. The general 
lack of progressive growth of tumor cells placed in acute 
wounds suggests that they were not protected from immuno- 
competent cells and were destroyed by the ongoing inflam- 
matory response to injury. Therefore, different biologic 
characteristics of a surgical scar are important in potentiating 
or retarding tumor growth. Variations in such factors may 
account for the local recurrence of cancer in operative 
wounds. 


HE MALIGNANT DEGENERATION of traumatic scars 
T as well as the local recurrence of cancer in 
operative wounds are clinical problems with which 
physicians have had to contend for centuries. Little is 
known, however, regarding the biologic determinants 
responsible for these events. The earliest observation 
of malignant degeneration of burn scars has been 
credited to Celsus, a Roman physician of the first 
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century A.D. In 1825, an English surgeon, Ceaser Haw- 
kins, reported two cases in which epitheliomata 
developed in the burn scars of two English soldiers." 
In the Anglo-Saxon world today the lesion of "burn 
scar carcinoma" ' bears the name of Jean-Nicolas Mar- 
jolin in credit for his classical description of such 
"warty ulcers" in 1828.^ Although the eponym, 
Marjolin's ulcer, was originally applied to burn scar 
cancer today it is loosely applied to any carcinoma 
arising from scar tissue including those occurring in 
chronic ulcers, traumatic wounds, and fistulae of 
variable origins. 

For decades surgeons have practiced self-incrimina- 
tion for the occasional development of local recurrence 
of cancer in a healed operative wound. Recurrences 
are generally thought to be due to inadequate excision 
of the primary cancers or implantation of cancer 
cells into the wound at the time of surgery. As early 
as 1885, Gerster emphasized the technical aspects of 
recurrences and advised caution in preventing con- 
tamination during the operation.? Later, in 1896, 
Lack warned against cancer contamination by instru- 
ments, sponges and even the surgeon's hands.? Ryall 
in 1907!* subsequently recommended that after a biopsy 
procedure all instruments, sponges and wash basins 
be changed and the surgeon scrub his hands again be- 
fore proceeding with excisional surgery. Despite me- 
ticulous care using wide surgical excisions and other 
means to prevent implantation of tumor cells, local 
cancer recurrences still occur today. Breast cancer has 
been notorious for the propensity to recur in the opera- 
tive wound following radical mastectomy. In fact, it 
was a local recurrence rate of over 65% that led Hal- 
sted to extend his operation to the classic radical 
mastectomy. Even today, however, in the presence ofa 
large tumor and regional lymph node metastases, pa- 
tients treated by radical mastectomy still have a 25— 
30% incidence of local recurrence.' Factors other than 
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simple inadequate excision or mechanical implantation 
of cancer cells must, therefore, be investigated. 

In 1972 we began our study of the biology of tumor 
growth in scar tissue.? Earlier investigations of burn 
scars revealed a relative paucity of lymphatic regenera- 
tion within the scar matrix. This lack of a functional 
afferent lymphatic system for adequate host immune 
recognition of tumor cells was suggested as a possible 
explanation for the delay in immunologic destruction of 
tumor cells residing in a scar. Based upon this tumor 
implantation data we proposed that the structural char- 
acteristics of a burn scar can render it a potential 
“immunologically privileged site." * The present 
studies were designed to further test this hypothesis 
by studying the progression of tumor growth in surgical 
scars and healing operative wounds of various 
durations. 


Materials and Methods 


Tumor-Host System 


Inbred, adult, Sewall- Wright strain-2 female guinea 
pigs obtained from the Animal Production Unit of the 
National Institutes of Health were used. The animals 
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were age-matched, housed in cages, and fed Wayne 
guinea pig chow and water ad libitum. 

The tumor employed was a methylcholanthrene- 
induced liposarcoma, designated MCA-2. A portion 
of the tumor frozen from an early transplant genera- 
tion was used and maintained by serial subcutaneous 
transplants in syngeneic female strain 2 guinea pigs. 


Preparation of Tumor Cell Suspension 


Following sacrifice of a tumor bearing animal, the 
MCA-2 tumor was harvested and aseptically trimmed 
of necrotic tissue. The remaining tissue fragments were 
finely minced, pressed through a sterile steel screen 
mesh and suspended in normal saline. The number of 
suspended liposarcoma cells per unit volume was de- 
termined by electronic counter (Coulter). Cell viability 
was determined by standard 0.2% trypan blue dye 
exclusion. The final concentration of cells was adjusted 
such that 0.1 ml of solution contained 5 x 10° 
viable tumor cells. 

The tumor cell suspension was injected intradermally 
(I.D.) through a 25 gauge needle on a tuberculin 
syringe. Experimental and control animals were in- 
jected in an alternate fashion to assure random injec- 
tions. The time of tumor development and the tumor 
diameters were recorded thrice weekly using a Vernier 
caliber. 


Technique of Incisional Wound Production 


Light anesthesia was produced with ether and the 
flanks of the female strain 2 guinea pigs were shaved. 
The skin was exposed and prepared with 70% alcohol. 
Sterile surgical instruments were used to make a 5 cm 
vertical incision through the skin and the panniculus 
carnosus muscle. The resulting wound was then 
closed with interrupted 3—0 Nylon sutures and allowed 
to heal. After 10 days the sutures were removed. 


Experimental Design 


The experiment was designed to study the effects of 
different stages of wound healing on tumor growth 
(Fig. 1). A total of 120 inbred female strain 2 guinea 
pigs were divided equally for two separate experi- 
ments. The studies were performed twice as Experi- 
ment I and Experiment II to assure reproducibility 
with six groups of animals in each experiment. The 
number of animals in each group and the duration 
of the experimental wounds before or after tumor 
inoculations are shown in Table 1. 

Incisional flank wounds were created at appropriate 
intervals so that at the time of I.D. inoculation of 
5 x 10° MCA-2 tumor cells each group of animals had 
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a wound which was either 1) acute, 2) three weeks 
old, 3) nine weeks old, or 4) 11 weeks old. A fifth 
group had the tumor inoculum injected into normal 
skin I.D. through which an incision was made one 
week posttumor inoculation. The sixth group served as 
experimental controls having only I.D. tumor injection 
with no incisions. 


Results 


In both experiments scar tissue which was three, 
nine, or 11 weeks old promoted earlier tumor onset and 
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growth following inoculation of single cell tumor sus- 
pensions. These findings are graphically demonstrated 
in Figure 2. In Experiment I (Fig. 2), by day 29 no 
control animals (0/9) had palpable tumors. The rates of 
tumor occurence in other groups were a) 11 week old 
scars — 85% (6/7) p < .001, b) nine week old scars — 
50% (4/8) p < .001, c) three week old scars— 78% 
(7/9) p < .001, d) acute wounds— 20% (2/10) N.S. A 
more graphic demonstration of this earlier onset of tu- 
mor growth can be seen when tumor incidence is 
plotted against time after tumor inoculation for Experi- 
ment I (Fig. 3) and Experiment II (Fig. 4). Both 
studies suggest that scar tissue decreased the latent 
period of tumor growth. 

In neither experiment did an acute wound made at the 
time of tumor inoculation promote earlier tumor oc- 
currence (Figs. 5 and 6). The delayed wounds which 
were created one week after MCA-2 inoculation did not 
decrease the latency period between tumor injection 
and the time the tumor became palpable. However, 
once these liposarcomas were measurable, their growth 
rate occuring around the wounds was significantly 
greater than that in controls (Figs. 8 and 10). 

In wounds which represented healed scars not only 
was the tumor incidence increased but also the rate 
at which the tumors grew was enhanced when in- 
jected into 11, nine and three week old scars. The 
increase in tumor growth rate can be graphically seen 
when the mean tumor diameters were plotted against 
time after tumor inoculation (Figs. 7 and 9). In both 
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experiments, 11, nine and three week old scars caused 
significant increase in tumor growth rate. 


Discussion 


Since the turn of the 19th century it has been well 
documented that carcinomas can arise in burn scars 
and other types of chronic wounds. Although nu- 
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merous individual reports have appeared, usually in 
the form of case presentations and reviews of the 
literature, few of these publications and literature re- 
views have offered basic biological experiments which 
present possible explanations for the malignant de- 
generation of scar tissue. Although the exact patho- 
genesis of scar tissue carcinoma is not yet known, there 
may be at least five possible mechanisms. Neuman?? 
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in 1963 summarized four possible etiologic concepts 
that were popular at that time. They were 1) local 
environmental changes in both epidermis and dermis, 
bringing about cell irritations during the period of 
repair, 2) action of trauma as a cocarcinogen, 3) 
carcinogenic agents which may accompany the trauma 
and 4) the implantation of living epithelial elements 
into the dermis. A fifth possible etiologic mechanism 
which we propose is that the scar tissue may act as an 
"immunologically privileged site’’ preventing destruc- 
tion of malignant cells. 

A review of the histology of clinical examples of burn 
scars has revealed a relative paucity of lymphatic 
vessels which were normally present in unaffected tis- 
sue. These lymph vessels which are absent in burn 
scars are normally capable of delivery of antigens and 
specifically stimulated lymphocytes to the regional 
Iymph nodes for propagation of immune response. Asa 
consequence of this lymphatic deficit it was postu- 
lated in 1972 that host recognition of tumor-specific 
antigens in an experimental situation is delayed al- 
lowing for the progressive growth of tumor cells within 
the scar matrix. It has subsequently been suggested 
by Zeigler, et al.! that this presumed lack of a func- 
tional immunosurveillance system by afferent lym- 
phatic vessel ablation accounts for the preferential devel- 
opment of tumors when such areas are exposed to 
carcinogens. The lack of high incidence of spontaneous 
tumor occurrence in naturally occurring "'privileged 
sites" such as the hamster cheek pouch indicates the 
need for additional "promoting factors’’ in order for 
tumors to occur. 


Our earlier experiments? were designed to deter- 
mine if an area of dense burn scar resembled an 
area surgically deprived of its afferent lymphatic 
drainage in its ability to support tumor growth. When 
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a subclinical dose of 10° syngeneic tumor cells were 
inoculated I.D. into normal guinea pigs with intact 
lymphatics the cells were consistently rejected without 
the development of palpable tumors. When an identi- 
cal tumor inoculum was injected intradermally 
into alymphatic skin pedicles of syngeneic animals 
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the tumors grew progressively and if not excised re- 
sulted in death of the animal. Similarly, burn scars 
differed from controls in that normally subclinical 
tumor doses would grow within the scar and would 
prove lethal if not excised.? 

The fact that a burn scar allowed a quantitative 
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number of normally rejected tumor cells to flourish 
suggests that such an area may act as an ""immuno- 
logically privileged site." The early recognition of can- 
cer cells was delayed long enough for the tumor cells 
to grow to a "critical size" which could no longer be 
destroyed by an immune mechanism. In such a circum- 
stance once a critical tumor cell number is reached, the 
immune mechanism is no longer effective in preventing 
continued tumor progression and death. Postoperative 
scar tissue may behave similarly. In both of our present 
experiments healed scar tissue which was 11, nine, and 
three weeks old promoted earlier onset and progressive 
growth of tumor. Similar to a burn scar, this opera- 
tive scar may be acting as a barrier preventing early 
recognition and destruction of tumor cells due to af- 
ferent lymphatic interruption and delayed regener- 
ation. Again, by analogy, once a critical tumor volume 
is reached regardless of whether or not the tumor grows 
beyond the boundary of the scar tissue, the immune 
mechanism is no longer effective in preventing con- 
tinued tumor growth. 

The general lack of progressive growth when tumor 
cells were placed into an acute wound suggests that they 
may not be protected from immunocompetent "killer" 
cells or, more likely, that they may be destroyed by an 
ongoing inflammatory response to injury. In the present 
experiments acute operative wounds neither promoted 
the earlier onset of palpable tumor nor supported the 
progressive growth of the MCA-2 liposarcoma. It is 
likely that cancer cells injected into these acute wounds 
were destroyed as innocent bystanders during the 
inflammatory response to acute injury. To be con- 
sidered in conjunction with this is the fact that 
during virtually all kinds of injury there is an increase 
in the flow of lymph from injured tissue as well as 
a migration of inflammatory cells out of blood vessels 
into the surrounding tissue.?^''^ At this time such phago- 
cytic cells can digest devitalized tissue and invading 
bacteria and, presumably, can nonspecifically destroy 
the inoculated tumor cells as well. The lack of potentia- 
tion of tumor growth in acute wounds may, therefore, 
be due to this actual increase in lymphatic flow and 
inflammatory reaction to acute tissue injury. In clinical 
situations cancer cells have frequently been found in 
the washings of operative wounds and in the postopera- 
tive drainage in patients undergoing definitive ablative 
surgery. The existence of host immune defenses has 
been suggested by the observation that in many of these 
patients cancer rarely recurs.!” 

A rational explanation for the development of scar 
carcinoma and the local recurrence of cancer in opera- 
tive wounds cannot at this time be attributed to a single 
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mechanism. Most likely it is a combination of factors. 
Hennings? has studied the role of operative wounds 
in chemical carcinogenesis. In tumor induction experi- 
ments he studied skin tumor formation in situations 
in which wound healing was used in conjunction 
with chemical tumor initiators alone and with initiation 
followed by a limited treatment with a tumor promotor. 
Wounds made in normal mice did not cause tumors. 
However, an incision made six weeks after initiation 
with DMBA caused the development of papillomas 
along the wound line in 3776 of the mice. Wounding at 
16 weeks was more effective with 58% of mice de- 
veloping papillomas. Nearly half of the mice with papil- 
lomas subsequently developed carcinomas. When 
tumor initiators and promotors were combined with 
wounding the most striking results were obtained. 
When wounding was added six weeks after initiation 
with DMBA followed by promotion with croton oil, 
76% (16/29) developed papillomas and 46% developed 
carcinomas. He concluded that wound healing may 
promote the formation of skin tumors by stimulation 
of cell multiplication. 

It can be postulated that once tumor cells grow out- 
side the confines of a surgical scar the normal response 
to injury with multiple cell divisions encourages the 
division and growth of tumor cells as well. Historically 
the occurrence of tumors in healed or healing wounds 
subjected to a carcinogen was first reported by Deel- 
man* in 1923 and became known as the Deelman 
phenomenon. He discovered by accident that the skin 
of mice painted with tar and later incised developed 
tumors in or near the edges of the wounds. He further 
found that tumors arose earlier and grew preferentially 
in the wounded areas and this, in Deelman’s opinion, 
was an indication that the wounds decreased the latent 
period of tumor growth. Since then other investigators 
have demonstrated similar phenomena. In 1941, 
Mackenzie and Rous!! demonstrated that tar-induced 
papillomas would occur three times as numerous in the 
healing edges of wounds compared to elsewhere on the 
skin of rabbit's ears. They proposed that wound 
healing stimulated latent neoplastic cells into active 
multiplication. Gottfried* reported that repeated sur- 
gical trauma had the effect of stimulating the growth of 
transplanted as well as chemically induced tumors. 

Despite meticulous care to avoid local tumor recur- 
rences this clinical problem continued to exist. In spite 
of wide surgical excision and attention to prevention 
of implantation of tumor cells tumor regrowth in a sur- 
gical scar is often the first sign of recurrence. Local 
control of such a situation with adjuvant radiotherapy 
or re-excision is occasionally helpful although there is 
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usually little significant improvement in long term 
survival. For this reason it seems pertinent to continue 
efforts directed toward a better understanding of the 
biologic factors responsible for the successful implanta- 
tion, growth and metastases of malignant cells. 
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The Role of the Peroneal Artery for Limb Salvage 


HERBERT DARDIK, M.D., IBRAHIM M. IBRAHIM, M.D., IRVING I. DARDIK, M.D. 


Peroneal artery revascularization was performed in 61 cases for 
limb salvage and compared to a comparable group of 89 tibial 
artery reconstructions. Preoperative arteriography is essential 
to define runoff quality and pedal arch integrity. Intraoperative 
arteriography and flow determinations minimize failures due to 
technical error and provide some indication of the prognosis for 
graft patency. Failure to augment flow by at least 50% sug- 
gests pedal arch deficiency and is predictive for early graft clo- 
sure. Cumulative patency for peroneal bypass was 55 + 8% 
at 1 year and 38 + 10% at 30 months compared to 63 + 6 and 
59 + 7% for tibial reconstructions at the same time intervals. 
Most graft failures occurred within the first six months. Nine- 
teen peroneals have been followed for more than one year with 
only three failures occurring. Improved criteria for case selec- 
tion resulted in an 80% decrease in the number of failed grafts 
for the second half of this series. A similar reduction was noted 
for secondary operations. Results obtained with good quality 
saphenous veins (37 + 13% at 30 months) and glutaraldehyde 
tanned umbilical veins (53 + 11%) depend more on technical, 
pathologic and biologic factors than on the particular graft 
material employed. The mortality rate at 30 days was 3.3% 
and compared favorably with other limb salvage procedures 
and with primary amputations. Cumulative patient survival 
with functional limbs was 79 + 9% at 30 months and was 
distinctly superior to reported data on survival of amputees. A 
cumulative limb salvage rate of 79 + 6% at 30 months for the 
peroneal group makes such reconstructions definitely favorable 
to uniform limb ablation. 


LTHOUGH IT IS NO LONGER VALID to consider a 
limb inoperable on the basis of an outflow tract 
consisting only of a leg artery, skepticism still exists re- 
garding the efficacy of small vessel reconstruction, par- 
ticularly for the peroneal artery. Revascularization of 
the lower extremity via the peroneal artery is feasible 
and can provide for limb salvage and function in select 
cases. 191115 The factors responsible for the durability 
of such reconstructions have been inadequately studied 
and often difficult to ascertain in individual instances. 
Most reports are either anecdotal or limited in numbers 
so that valid conclusions based on statistical method- 
ology are not possible. The present series consists of 
patients with impending or limited gangrene of the 
lower extremities and demonstrated by angiography to 
only have peroneal artery runoff. Criteria for better 
case selection were sought, as well as improvements in 
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surgical technique and armamentarium. Critical analy- 
sis of both the immediate and long-term results of re- 
construction with emphasis on the cause of failures 
provides some measure for predicting the likelihood 
of patency and limb salvage in potential candidates. 
Furthermore, the presentation of this material by life 
table method analysis provides for meaningful data and 
allows comparison to the results of others with similar 
statistical methodology. 


Clinical Material 


One hundred fifty vascular reconstructions with the 
distal anastomosis terminating at the peroneal or tibial 
arteries were performed between December 1967 and 
February 1978. Of this number, 56 were performed 
within the past year. Sixty-one bypasses were to the 
peroneal artery and 89 to either the anterior or posterior 
tibial artery. The clinical data is summarized in Table 1. 
The mean age of the patients in the peroneal group was 
73 compared to 65 for the tibial reconstructions. Three 
patients were nonagenarians. The male:female ratio 
was approximately two to one for both the peroneals 
and the tibials. The incidence of diabetes mellitus was 
particularly high (88%) in the peroneal group. More 
than two-thirds of the patients suffered from advanced 
cardiac disease. Hypertension was present in more 
than half of the patients. 

The primary indication for surgery was limb salvage 
manifest by rest pain, night pain, ischemic ulcers or 
focal gangrenous lesions. Most of the patients pres- 
ented with combinations of these complaints and le- 
sions (Table 2). Except for isolated instances of tibial 
reconstructions for disabling claudication, intermittent 
claudication was not considered an indication for by- 
pass surgery. All of the peroneal reconstructions were 
performed exclusively for limb salvage. These cases 
were characterized by end stage atherosclerosis and 
short of attempts at bypass, would have without excep- 


0003-4932/79/0200/0189 $01.00 © J. B. Lippincott Company 


189 


190 


TABLE 1. Clinical Data 








No. Mean Age Male: Female Diabetes 
Peroneal 61 73 41:18 88% 
Tibial 89 65 57:29 66% 
Total 150 





tion, required major limb amputation. Patients with rest 
pain only had advanced ischemia with severe depend- 
ent rubor and in many instances pregangrenous 
changes in the feet, such as petachiae and alternating 
areas of pallor and cyanosis. None of these patients 
were candidates for profundoplasty alone in that the 
procedure had been previously performed to no 
avail,'* the profunda femoris was normal, or disease 
was diffuse and involved the entire vessel. 

Prior vascular reconstructive operations had been 
performed in 34% of the peroneal and 60% of the tibial 
reconstructions (Table 3). The majority of these ante- 
cedent operations were femoral popliteal bypasses con- 
structed with autologous saphenous veins. In six pa- 
tients, tibial or peroneal reconstructions were per- 
formed for the second time in the same extremity. 
Many of the patients in each group had also undergone 
contralateral vascular or ablative procedures. 

Preoperative angiography was performed in all cases 
to define the nature and extent of the occlusive process 
and to visualize adequacy of inflow and runoff. The 
quality of the latter was judged where possible with 
regard to number of runoff vessels, presence of addi- 
tional occlusive disease, degree of calcification and 
presence or absence of an intact pedal arch (Figs. la— 
d). Further information was derived intraoperatively 
by performing routine angiography IOA and electromag- 
netic flow studies immediately after completion of the 
bypass. The latter was determined in 34 cases using the 
Gould Flowmeter Model SP2204. Flow augmentation 
after obtaining baseline values was produced by local 
intraarterial injection of 20 milligrams papaverine 
hydrochloride. 

Postoperative monitoring of all patients was ac- 
complished by clinical examination at intervals of at 
least four months. Graft patency was confirmed by pal- 
pation of a graft pulse and if present a pedal pulse. Ab- 
sence of the former was considered as a graft closure. 


TABLE 2. /ndications for Vascular Reconstruction 


Peroneal Tibial 
n — 61 n — 89 
Limb salvage 61 85 
Rest pain, pregangrene 59 74 
Ischemic lesions, ulcers, gangrene 54 28 
Disabling claudication 0 4 
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TABLE 3. Prior Surgery 








Peroneal Tibial 
(n = 61) (n = 89) 
Vascular procedures of limb 21 (34%) 53 (60%) 
Materials: 
ASV 10 21 
Dacron* 4 16 
Other (sparks, PTFE, UV) 7 16 
Other vas. procedures (limb) 24 (39%) 34 (38%) 
Contra. limb 10 11 
Aorta 3 6 
Sympathectomy 6 10 
Amputation (contra limb) 5 7 





This was always confirmed by oscillometric and Dop- 
pler pressure indices. Pulse volume recordings have 
recently been obtained on a routine basis. Some grafts 
have additionally been studied by serial postoperative 
arteriography and radioactive scanning using tech- 
netium 99 pertechnetate. 

The surgical techniques employed in this series have 
been previously described by us.5® A standard medial 
approach is employed for the posterior tibial artery. 
The lateral approach with segmental fibular resection is 
particularly useful for exposure at the peroneal artery. 
The incision is based laterally over the fibula and after 
freeing it of all muscular and fibrous tissue for at least 
8 cm, the bone is resected. This allows easy access to 
the peroneal artery that lies just medial to the resected 
bone on the flexor hallucis muscle. Accompanying 
veins and fibrous tissue are dissected away from the 
artery to free approximately 3 cm of the vessel. The 
anterior tibial artery is dissected either anterolaterally 
or by the lateral approach with fibulectomy. The former 
approach is now employed exclusively with lateral sub- 
cutaneous placement of the graft. A facet of the surgical 
technique that we feel to be particularly important is the 
use of interrupted sutures at the toe and heel of the 
distal anastomosis. This technique prevents purse 
stringing as well as opposing forces at the apical suture 
knots that may cause shearing of vascular tissues, par- 
ticularly in the presence of disease or if the arterial wall 
is particularly thin and friable. 

Autologous saphenous vein was originally employed 
as the graft material of choice (Fig. 2). In the absence of 
a suitable vein, bovine heterografts were employed 
twice and saphenous vein allograft once. Modified 
umbilical vein was used in four cases in 1974 ina select 
clinical trial where no other materials were available.? 
Subsequent refinements in the technology for preparing 
the umbilical vein grafts resulted in their use in a wider 
clinical series with increasing confidence and evidence 
of their suitability in even the most advanced pathologic 
States.’ 


Vol. 189 e No. 2 PERONEAL ARTERY FOR LIMB SALVAGE 19] 


Results 


Graft patency rates were calculated by standard life 
table methods. Cumulative patency rates (CPR) for all 
peroneal artery reconstructions were 54.9 + 7.6 and 
37.5 + 9.8% at 12 and 30 months respectively (Fig. 3). 
The comparable figures for tibial reconstructions were 
63.3 + 6.4 and 59.2 + 7.2%. The standard error of 
each CPR is depicted by the vertical bar. Analysis 
of these results according to the diabetic status of the 
patient is depicted in Figure 4. CPR for peroneal recon- 
structions using GA tanned umbilical vein graft was 
61.1 + 9.1 and 53.0 + 11.0% at 12 and 30 months (Fig. 
5). The results using autogenous saphenous vein (ASV) 
for similar reconstructions were 53.9 + 12.1% at 12 
months and 36.8 + 12.7% at 30 months. The total 
experience (n = 61) includes other graft materials 
originally employed. For tibial reconstructions, the 30 
month figure of 70.3 + 7.7% using GA tanned umbili- 
cal vein is higher than that obtained for tibials em- 
ploying ASV (56.0 + 12.3%) but lacks statistical 
significance. Our limited experience with saphenous 
vein allografts and bovine heterografts initially ap- 
peared favorable but in no instance, did graft patency 
extend beyond thirteen months in surviving patients. 
Table 4 summarizes the favorable results achieved with 
grafts maintaining patency for periods beyond one and 
two years. Most failures, whether due to technique or 
progression of the obliterative process, occur within 
the first year. The annual attrition thereafter appears to 
be due to biologic processes unrelated to the graft 
material employed. 

Graft failures were predominantly due to thrombosis, 
25 (100%) in the peroneal group and 24 (92%) in the 
tibial group. Analysis of the probable etiologic factors 
resulting in these closures in the GA umbilical vein 
series (26/105) is depicted in Figure 6. The absence of a 
pedal arch was the most critical factor with almost 
uniform graft closure occurring in all cases of demon- 
strable arch deficiency or absence. An intact arch offers 
a vastly improved prognosis for long term graft pa- 
tency. A second critical factor determining graft pa- 
tency was the degree of calcification in the runoff cir- 
culation. As the degree of calcification increased, the 
likelihood of sustained graft patency diminished. All 
graft closures due to deficient arches and/or calcifica- 
tion occurred within seven months with the average 
duration of patency under these circumstances being 
four months. Although most of the failures occurred in 


DD 


Fic. |. Preoperative arteriograms illustrating varieties of runoff in the 
leg arteries such as excellent collaterals into the foot (a) and small but 
adequate calcaneal branches (b). "Blind" (c) and tortuous (d) arteries 
are unsuitable for reconstruction. 
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diabetics this was not significant since the majority of 
the patients operated upon were diabetic. Location of 
the distal anastomosis, whether upper, middle or lower 
third of the leg, did not by itself affect graft patency 
(Fig. 7). Those failures in the peroneal group that did 
occur in the lower third leg level were associated with 
absent arches and extensive calcification. No grafts 
became ectatic or aneurysmal. Two grafts failed 
because of infection, one in an autologous saphenous 
vein and the other in a GA umbilical vein. The former 
resulted in amputation; in the latter case, a groin wound 
infection involved the graft secondarily resulting in 


sepsis and graft closure. The graft was removed but 
because of severe pregangrenous changes in the foot, 
an extraanatomic external iliac (retroperitoneal ap- 
proach) to posterior tibial artery (malleolar) bypass was 
performed via the medial subcutaneous route. GA 
tanned umbilical vein was again employed as the 
vascular prosthesis. The patient was maintained on 
antibiotics and has continued to do well. There were no 
apparent differences with regard to mechanisms of 
failure between the use of ASV or GA tanned umbilical 
vein as a vascular prosthesis with but one exception. 
Three instances of ASV graft closures were definitely 
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related to myointimal proliferation and hyperplasia. 
This phenomenon was not observed with the umbilical 
vein prosthesis. 

Secondary operations were required more often for 
the peroneal revascularizations then for the tibials 
(Fig. 8). Eighteen of the 25 peroneal failures were re- 
explored within 24 hours of the primary closure but all 
failed within the period of hospitalization. Clarifica- 
tion of the factors involved in these failures resulted 
in a remarkable decrease in this morbidity factor during 
the past year. Fourteen successful secondary opera- 
tions were performed for the entire peroneal group but 
only two have been necessary for the last 12 operations, 
a drop of 22% for the secondary operative rate. Thirty- 
one secondary operations (3596) were performed for the 
tibials of which 16 resulted in long-term graft patency. 
Only one reoperation (8%) was necessary for the last 12 
cases, a 27% drop from the total secondary operative 
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rate. On this basis, we feel it acceptable to consider 
these events as morbidity factors capable of being 
minimized by increased experience and improved case 
selection and technique. Therefore those cases suc- 
cessfully reopened or revised were not reentered into 
the life table method analysis as ‘‘new grafts" follow- 
ing initial closure. Even with such recalculation, no 
statistically significant difference in CPR’s was noted 
and as the secondary operative rate has declined the 
gap in the derived figures has narrowed. The role of 
improved case selection and operative technique is 
further supported by our data showing a significant 
drop in the absolute peroneal failure rate during 1977 
compared to the prior year (Fig. 9). Eleven of 21 
peroneals closed in 1976 compared to only 2 of 20 the 
following year, representing an 80% improvement. 
Graft closure did not result in uniform loss of limb 
(Table 5). In most of these cases, the amputation site 
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TABLE 4. Long-term Follow-up 


eee 


>] Year >2 Years 
No. Failures No. Failures 


—————————————————————À 


Total series 


Tibial 21 l 9 0 

Peroneal 19 3 6 0 
Umbilical vein series 

Tibial 11 0 3 0 

Peroneal 12 l 2 0 


(toe, transmetatarsal) had healed and presumably the 
blood requirements were less. Of 25 closures in the 
peroneal group, 10 amputations were required. For 
the tibial group there were 12 amputations in 24 clo- 
sures. Only one above knee amputation was required. 
Delayed or complicated stump healing occurred in one 
of the below knee amputations. Secondary bypasses 
were performed in two peroneal and three tibial clo- 
sures. One of the latter involved reoperation following 
removal of an infected graft. One peroneal closure 
was successfully converted to a bypass to the dorsalis 
pedis artery. In four patients, graft closures occurred 
after healing of digital or transmetatarsal amputations. 
These patients remain relatively asymptomatic and no 
longer face the prospect of imminent limb loss. Figure 
10 depicts the cumulative limb salvage rates achieved 
with either tibial or peroneal reconstructions. At 30 
months cumulative limb salvage for all peroneal recon- 
structions (n = 61) was 78.7 + 6.4 compared to 84.1 
+ 4.3% for all tibial reconstructions (n = 89). The 
comparable figures where GA tanned umbilical vein 
was employed were 85.7 + 6.1 (n = 41) and 91.1 
+ 3.8% (n = 64). 
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Six patients died of myocardial infarction within 30 
days of surgerv. The two deaths in the peroneal group 
resulted in an operative mortality of 3.3% (Table 6). 
The operative mortality rate for tibial bypass was com- 
parable (4.5%). Cumulative patient survival is depicted 
in Figure 11. At 30 months, cumulative patient survival 
following all peroneal reconstructions (n = 59) was 
79.1 + 8.8 compared to 67.4 + 9.3% for tibial recon- 
structions (n = 86). The comparable figures for those 
patients in whom GA tanned umbilical veins were 
employed were 94.7 + 3.6(n = 39) and 73.0 + 12.5% 
(n = 61). 

The relationship between runoff as determined by 
intraoperative arteriography and blood flow measured 
with electromagnetic probes was clear for both pero- 
neal and tibial reconstructions. With an intact pedal 
arch, the mean baseline flow for peroneal reconstruc- 
tions was 87 + 14 ml/min. Augmentation with re- 
gional intraarterial papaverine hydrochloride produced 
a mean flow of 169 + 40 ml/min (Fig. 12). These 
figures as well as those obtained for tibial reconstruc- 
tions only served to confirm pedal arch integrity and 
could not be employed as an absolute index for pre- 
dicting durable graft patency. On the other hand, pedal 
arch deficiency or absence failed to produce an aug- 
mented flow response to papaverine even though mean 
baseline flow was quite similar to that obtained where 
the pedal arch was intact. A deficient arch and failure to 
augment blood flow was uniformly predictive for early 
graft closure (p < .01). 


Discussion 


Therapeutic judgements and the technical require- 
ments to effect successful vascular reconstruction to 
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FıG. 7. Relationship of graft failures (tibial and peroneal) to locus of 
distal anastomosis in leg. 


the lower extremities vary with the size of the involved 
arterial segment and the extent and severity of the 
atherosclerotic process. The small diameters of the 
tibial and peroneal arteries as well as their remoteness 
from a suitable inflow and the need for crossing the knee 
joint have for long served as deterrents to performing 
bypass into this region for limb salvage. The experience 
reported herein confirms the feasability of using any of 
the leg arteries for bypass. Inoperability should only be 
considered in the absence of a pedal arch or in the 
presence of extensive mural disease. Exceptions are 
possible, particularly in the presence of calcification 


100 


Fic. 8. Secondary opera- 
tions for peroneal and tibial 
reconstructions. Shaded 
areas indicate numbers of 
reoperative procedures. 
Unshaded areas indicated 
the numbers of patients in 
that category that were not 
subjected to reoperative 
surgery. 
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but likelihood of maintaining graft patency beyond six 
to eight months diminishes rapidly. Thus, bypass to a 
poor quality tibial or peroneal, even with an intact arch, 
should be considered if concominant digital or trans- 
metatarsal amputation would predictably heal within 
the period of limited graft patency. Inframalleolar by- 
pass might also be an alternative in select cases but the 
durability of such vascular reconstructions requires 
further assessment. 

Significant advances have been made in having grafts 
available with biocompatible surfaces so that thrombo- 
genesis can be avoided.' The challenge therefore is to 
achieve acceptable long term patency within the limits 
of biologic progression of the atherosclerotic process. 
Primary failure of a graft material is not acceptable. 
Analysis of our failures has not shown any due to the 
graft itself. Poor runoff and progressive disease have 
been documented and account for most late graft clo- 
sures. Though occassionally amenable to correction by 
additional bypass or angioplasty, oftimes the ex- 
perience is frustrating and marked by a secondary 
phase of disease progression with eventual loss of the 
limb. 

The cumulative patency rates in this series for time 
intervals extending to 30 months is encouraging. Of 
particular importance is the ability to achieve improv- 
ing patency rates for the peroneals as our current 
experience is matched with the early cases, particularly 
when one balances the results against the extent of 
pathology manifest in our patients. By definition, once 
a peroneal is employed, runoff is extremely limited. 
With a tibial, a peroneal artery might also be present as 
additional runoff. Our data also shows that the likeli- 
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TOTAL FAILURE 
1976 1977 


Fic. 9. Sequential number of peroneal failures for 1976 and 1977. Im- 
provement occurred with better case selection and improved tech- 
niques. 


hood for maintaining graft patency and function beyond 
the first year is very good. The factors identified in this 
series to be essential for maintaining long-term graft 
function include pedal arch integrity and quality of the 
arterial wall. Lack of an arch, arterial wall calcifica- 
tion and failure to augment blood flow intraoperatively 
with papaverine all point toward early graft closure. 
Improved surgical techniques and case selection are 
critical for improving results. Routine intraoperative 
arteriography is not only essential to clarify the exact 
extent of disease and to serve for prognosis, but pro- 
vides a means for self-education and appreciation for 
details otherwise not recognized.” 

Graft closure is not synonomous with the need for 
amputation. In this series less than half of the graft 
closures required amputation. It is apparent therefore 
that these operations are important in being able to 
achieve limb salvage, even where there may be late 
closures due to poor runoff but where interval healing 
of limited amputations may occur in the interval of graft 
patency. This is further confirmed by the higher 
cumulative limb salvage rates compared to cumulative 
graft patency. Where amputation became necessary, a 
midleg level could be achieved in most instances. We 
do not feel that the possible conversion of a below- 
knee amputation to an above-knee level should be a 
consideration in the preoperative determination for 
performing vascular reconstruction for limb salvage. 
Although failed vascular reconstructions can lead to 
conversion of a preoperative below-knee level to above 
the knee, these events lack statistical significance.’ 

Several authors have questioned the wisdom of re- 
vascularization procedures weighed against the bene- 
fits of primary amputation.!? Most would agree how- 
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ever, that the benefits accrued from limb salvage far 
outweigh those of primary amputations. In fact the 
enormous physical and psychic effects of an amputa- 
tion on the patient and the family as well as a death rate 
of 40-50% at two to three years,*'? weigh heavily 
against primary amputation. In suitably selected cases, 
bypass to the peroneal artery results in significantly 
higher cumulative patient survival rates. 

The 30 day operative mortality in this series was 4%. 
This compares favorably with the operative mortality 
rates associated with amputation,*!?:!*!5 as well as 
those reported by others for comparable limb salvage 
procedures .?:12:14.15.17 

Our data is influenced by several factors. Firstly, 
the extent of disease in most of the early cases was such 
that by current criteria for selection, many of these pa- 
tients would no longer be considered as candidates for 
vascular reconstruction. Secondly, a sequential ex- 
perience with different graft materials obviously pro- 
duces a bias as experience is gained and case selection 
and technique is improved. It is therefore important to 
recognize that although some of these factors counter- 
balance each other in this series, they also serve as 
determinants in the results reported by other groups as 
well. A large clinical experience with long term fol- 
lowup and analysis of failures can be the only basis on 
which to judge not only the performance of a new vas- 
cular substitute, but also the value of a particular type 
of vascular reconstruction compared to those already 
established in the armamentarium of experienced vas- 
cular surgeons. An expanding clinical experience has 
confirmed the need for precise and expert surgical 
technique to obtain exposure and methods to avoid 
the consequences of intimal flaps and fracture of 
calcereous arterial walls. The CPR's for the tibial and 
peroneal reconstructions of this series shows no signifi- 
cant difference between the use of autologous saphe- 
nous vein and GA tanned umbilical vein. Recognition 
however of the conditions under which many of the 
umbilical veins were employed, the advantages of an 
on-shelf product and the absence thus far of any bio- 
degradation such as intimal hyperplasia, graft ectasia 


TABLE 5. Failures: End Results 


No Surgery, 
No. Ampu- Secondary LTF or 
Failed tation Bypass Dead 
Peroneal 
(n — 61) 25 10 2 13 
Tibial 
(n = 89) 26* 12 3 11 


* Two cases failed secondary infection (one ASV and one UV). 
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Fics. 10 and 11. (10, left) 
Cumulative limb salvage 
rates following all tibial 
(T TOT) and peroneal (P 
TOT) reconstructions. 
Data for those cases recon- 
structed with umbilical 
veins is indicated by UV. 
(11, right) Cumulative pa- 
tient survival rates follow- 
ing all tibial and peroneal 
reconstructions as well as 
following UV reconstruc- 
tion. 
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or aneurysm formation suggests a distinct superiority 
for the umbilical vein prosthesis as the durability of 
these grafts is studied. However, it can never compen- 
sate for surgical inadequacy or error nor can it prevent 
those failures due to biologic progression of disease. 


Conclusions 


Peroneal artery revascularization is certainly pos- 
sible and capable of providing limb salvage. Inopera- 
bility of all peroneal arteries should be considered a 
myth. 

Preoperative angiographic evaluation is essential. 
Qualities such as lumenal size, degree of calcification 
and arterial runoff are prime determinants of the dura- 
bility of peroneal reconstruction. The outlook for long- 
term patency is poor if the pedal arch is not intact or if 
the runoff circulation is calcified. Combinations of 
these factors are particularly onorous. Reconstructions 
under such circumstances should only be considered 
if limited amputation can heal prior to graft closure 
rather than the opposite sequence. 

Surgical access to the peroneal artery is facilitated by 
the lateral approach with fibulectomy. Intraoperative 
monitoring by electromagnetic flow determinations and 
angiography will minimize failures due to technical 
error and provide some indication of the prognosis for 
graft patency. 

Although more failures occurred in diabetics. the 
high incidence of diabetes in this series must be con- 


TABLE 6. Mortality (<30 Days) 


—————— 


Mortality 
No. Cases No. Dead Rate (47) 
———————— 
Peroneal 61 2 3.3 
Tibial 89 4 4.5 


————— OO 
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sidered. Alternatively, the great number of successes 
among the diabetic group warrants this operation for 
limb salvage in properly selected patients. 

Results obtained with good quality autogenous 
saphenous veins and glutaraldehyde tanned umbilical 
veins are comparable and depend more on pathologic 
and biologic factors than on the particular material. 
However, glutaraldehyde tanned umbilical veins may 
ultimately prove superior due to the a) early failures 
associated with poor quality saphenous veins and b) 
late failures secondary to biodegradation of saphenous 
veins. 

Although graft patency and limb salvage rates for 
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FıG. 12. Baseline and augmented blood flow following tibial and 
peroneal bypass with intact and deficient pedal arch. 
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peroneal artery revascularization are inferior to those 
obtained for popliteal and tibial reconstructions, this 
operation must be considered where the patient is 
otherwise at risk for loss of limb and the runoff consists 
only of a peroneal artery. Recovery of function should 
be anticipated. The altered quality of life associated 
with amputation and the high subsequent mortality 
favor attempts at limb salvage and are preferable to 
uniform limb ablation. 
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vitro data cannot be directly correlated to clinical <a e E Q Q « 
effectiveness. 0 


COMPARATIVE AMINOGLYCOSIDE 
INACTIVATION IN SERUM* 








m " E 100 
east inactivated : 
O 

in combination <` 

80- 
When carbenicillin or ticarcillin is 

combined in vitro with ordinary 70 
aminoglycosides, a significant reduction in 

aminoglycoside activity may occur. 60 
Virtually unaffected in the presence of 

ticarcillin, Amikin is also minimally - 
compromised by carbenicillin...while other 
aminoglycosides may lose up to 50% of their 

activity. 40 

30 

20 

10 

Adapted from Holt HA, Broughall JM, McCarthy M, et 0 

al: Interactions between aminoglycoside antibiotics 0 6 12 18 24 
and carbenicillin or ticarcillin, /nfection 
4(2):107-109, 1976. shies lassen ail 
*Caution, in vitro data cannot be directly Ticarcillin eee _ E 
correlated to clinical effectiveness. Carbeniciline € 0 0 O00090 009 
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£ 
40 40 
! f Broader 
t AMIKACIN TOXIC LEVEL E E n 
; j therapeutic index 
o o 
S 5 
ó °c Amikin’s Toxic-to-Therapeutic Index 
9 g (ratio of toxic serum level to Mean MIC) 
x . . . 
E Amikacin 500 mg IM S is three times ASU than the next leading 
(7.5 mg/Kg)* à aminoglycoside! 
(in volunteers) wem . 
Because individual patient serum levels may 
20 20 vary from statistical averages, Amikin's broader 
margins reduce the risk of subtherapeutic 
or toxic dosage. 
GENTAMICIN TOXIC LEVEL 
L10 10 
Gentamicin 1 mg/Kg IMT 
AMIKACIN 
MEAN MIC GENTAMICIN 
MEAN MIC* 
*Data on file, Bristol Laboratories 
0 0 tConcentration curves adapted from: Winter RE. 
hous 12 3 4 5 6 7 8 hours 1 2 3 4 5 6 7 8 Litwack KD, Hewitt WL: J infect Dis 124 (suppl): 
AMIKACIN GENTAMICIN 590-595, December 1971 


COMPARISON OF OTO- AND NEPHROTOXICITY 
IN ONE STUDY AS DETECTED BY AUDIOMETRIC 
& RENAL FUNCTION MONITORING 


Well tolerated 


As with other aminoglycosides, 
adverse auditory and renal reac- 
tions may occur at higher doses, 
reversible in some instances. But, 
in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies 
have shown little or no differences 
in toxicity). 





Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 
was needed to identify such a loss. Adverse 





23.1% renal reactions due to Amikin usually consisted 
of elevations of serum creatinine and/or BUN 
which were usually reversible. 

Adapted from Lerner SA, Seligsohn R, and 
AMIKIN GENTAMICIN Matz GJ. Comparative clinical studies of 
TREATED TREATED ototoxicity and nephrotoxicity of amikacin 
PATIENTS PATIENTS and gentamicin. Am J Med (special issue): 
(27) (26) 113-117, June 1977. 


Probably today's most 
important hospital antibiotic. 


Please see brief summary of prescribing information following. 
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AMiKiN 


AMIKACIN SULFATE 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN®(amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestib- 
ular, can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be , 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in 
infants is not known. Until more safety 
reports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 

Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
should be closely monitored in patients 
with known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during therapy. 
Evidence of impairment in renal, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 

Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./m!. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
and casts. 

Concurrent and/or sequential use of 
topically or systemically neurotoxic or 
nephrotoxic antibiotics should be avoided. 

Amikin should not be given concur- 
rently with potent diuretics. 

Usage in Pregnancy: Amikin should be 
used in pregnant women only when 
clearly needed. 





Indications: 

Serious infections due to susceptible strains 
of Gram-negative bacteria including pseu- 
domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 


studies should be performed. 


Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 


(including neonatal sepsis); in serious infec- 
tions of the respiratory tract, bones and joints, 
central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in 

burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminoglycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms. 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the ‘Warning’ box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of Known or 
suspected staphylococcal disease such as, 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot 
be used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated be- 
cause of the possibility of infections due to 
Gram-positive organisms such as strepto- 
cocci or pneumococci. 


Contraindications: 
A history of hypersensitivity to amikacin. 


Warnings: 
See “Warning” box above. 


Precautions: . l 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 


Probably today's most important hospital antibiotic. 


of other ototoxic or nephrotoxic agents should 
be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, 
neomycin, streptomycin, cephaloridine, 
paromomycin, viomycin, polymycin B, colistin 
and vancomycin as well as certain diuretic 
agents sucn as ethacrynic acid or furosemide. 


Adverse Reactions: 
Ototoxicity—See “Warning” box. 
Nephrotoxicity— Albuminuria, presence of 
red and white cells, casts, azotemia and 
oliguria have been reported. 
Other— Skin rash, drug fever, neadache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I. V. dose with normal renal 
function is 15 mg./Kg./day divided into 2 or 
3 equal doses administered at equally- 
divided intervals. For the heavier individual 
(greater than 100 Kg.), the total daily dose 
should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns 
(see box "Warning ), it is recommended that 
a loading cose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be -eevaluated and, if continued, 
renal and auditory functions should be 
monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administering normal doses at prolonged 
intervals or by administering reduced doses 
at a fixed interval. 

The solution for intravenous use is pre- 
pared by adding the contents of a 500 mg. 
vial to 200 ml. of sterile diluent such as 
Normal Saline or 5% Dextrose in Water or 
any other compatible solution. 

The solution is administered over a 30- to 
60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use 
sterile aqueous solution: 100-mg., 500-mg., 
and 1.0-Gm. vials. 
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ist, you can shake a 
ee : stick at. Just one packet mixed 


with milk contains 15 gm. of protein. It supplies 
2596 of the RDA of vitamins and minerals, too. 
All that good liquid nourishment in just 280 
quick, convenient Calories. Lots of good rea- 
sons for your patients to drink Carnation 
Instant Breakfast. Milk contributes substan- 
73,79 tial nutrition, too. (Just read the label.) 
| To help you use it more effectively in 
your practice we've developed free diet 
plans with Carnation Instant Breakfast. 
They're very flexible, and supply 
adequate quantities of essential 
nutrients in each day's menu. 
Each booklet has 12 identical, 
tear-out patient plans with gen- 
eral instructions, a basic meal 
plan and sample menu. Theres 
even a column for your spe- 
cial notes. 
By the way, Carnation 
Instant Breakfast tastes 
like a rich, creamy milk- 


auth shake. Be sure to try it 
! Ao. - te when you get your 
s (SroO e Orestes NT ont professional sample. 


x: me It's also available 
in crunchy bars. 


Check the FREE diet 
plans youd like. 

C] Residue Controlled. 
[ Purine Restricted. 
L] High Protein. 

sit awina ti [ Liberal Bland. 


Carnation Company, P.O. Box 550, 
Pico Rivera, Calif. 90665 
OFFER EXPIRES December 31, 1979 
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Intralipid 10% 
IV. Fat Emulsion 


Before the availability of Intralipid 10% LV. 
Fat Emulsion, hyperalimentation was the only 
method of administering highly concen- 
trated solutions of calories and nutrients. But 
hyperalimentation requires central venous 
catheterization, with all its attendant risks. 

Now, with Intralipid 10% LV. Fat Emulsion, 
there is an alternative — the lipid system of 
total parenteral nutrition. The lipid system 
consists of Intralipid 10% I.V. Fat Emulsion 
in conjunction with glucose, amino acids, 
electrolytes, minerals and vitamins, and 
provides all essential nutrients, including 
fat*, and adequate calories, via periph- 
eral vein. 

Intralipid 10% LV. Fat Emul- 
sion is a highly concentrated 
source of calories, providing 11] 
Calories per ml in an isotonic 
solution. 

And because the lipid system 
includes fat in the I.V. nutritional EMMIZZE 
* regimen, Intralipid 10% LV. Fat EE 
Emulsion attains the goal of 
balanced I.V. nutrition and 





{intravenous Fat Emulsi. 
ravenous use 


"'ralipid 10% 


—owuta 
P TUTI 


prevents or corrects the symptoms of essential 
fatty acid deficiency. 

Intralipid 10% I.V. Fat Emulsion also allows 
for balanced IV. nutrition via central vein in 
those patients who require larger amounts of 
calories than can be supplied by peripheral 
infusion, or who have peripheral veins un- 
suitable for parenteral feeding. Central vein 
infusion of Intralipid 10% LV. Fat Emulsion, with 
other nutrients infused separately can de- 
crease the risk of metabolic disorders often 
encountered with hyperalimentation infu- 
sions — including osmotic diuresis, hypergly- 
cemid, rebound hypoglycemia, hyperos- 
molar non-ketotic dehydra- 
tion — and prevents or corrects 
essential fatty acid deficiency 

Intralipid 10% LV. Fat Emul- 
sion —could make the lipid SyS- 
tem your method of choice in 
LV. nutrition. 





“Intralipid 10% I.V. Fat Emulsion must not be mixed 
with electrolyte or other nutrient solutions in order to 
avoid disturbing the stability of the emulsion. Filters 
must not be used with Intralipid 10% IV. Fat Emulsion 


Now possible. 
Total parenteral nutrition 
via peripheral vein. 


See following page for full 
Prescribing information 


Iniralipid 10% IV. Fat Emulsion 


DESCRIPTION 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
is a fat emulsion prepared for intravenous ad- 
ministration. It is made up of 10% soybean oil, 
1.2% egg yolk phospholipids, 2.25% glycerin, and 
Water for Injection. In addition, Sodium Hydrox- 
ide has been added to adjust the pH to between 
5.5 and 9.0. 

The soybean oil is a refined natural product 
consisting of a mixture of neutral triglycerides of 
predominantly unsaturated fatty acids. The 
major component fatty acids are linoleic (54%), 
oleic (26%), palmitic (9%) and linolenic (8%). 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
has an osmolarity of approximately 280mOsm/ 
liter and contains emulsified tat particles of 
approximately 0.5 micron size. 

The total caloric value, including fat, phos- 
pholipid and glycerol, is 1.1 calories per ml. of In- 
tralipid® 10% (10% Intravenous Fat Emulsion). 


ACTIONS 


Intralipid® 10% (10% Intravenous Fat Emulsion) 
is metabolized and utilized as a source of energy 
causing an increase in heat production, de- 
crease in respiratory quotient and increase in 
oxygen consumption following its administration. 
The infused fat particles are cleared from the 
blood stream in a manner thought to be compa- 
rable to the clearing of chylomicrons. 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
will prevent the biochemical lesions of essential 
fatty acid deficiency (EFAD), and correct the 
clinical manifestations of the EFAD syndrome. 





INDICATIONS 





Intralipid® 10% (10% Intravenous Fat Emulsion) 
is indicated as a source of calories and essential 
fatty acids for patients requiring parenteral nutri- 
tion for extended periods of time (usually for 
more than five days) and as a source of essential 
fatty acids when a deficiency occurs. 





CONTRAINDICATIONS 





The administration of Intralipid® 10% (10% In- 
travenous Fat Emulsion) is contraindicated in pa- 
tients with a disturbance of normal fat metabo- 
lism such as pathologic hyperlipemia. lipoid 
nephrosis and acute pancreatitis if accom- 
panied by hyperlipemia. 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
must not be mixed with electrolyte or other nu- 
trient solutions; no additives can be placed in the 
bottle of Intralipid® 10%. It is supplied in single 
dose containers; a partly used bottle must not be 
stored for later use. 

Filters should not be used with Intralipid” 10% 
(10% Intravenous Fat Emulsion). 

Do not use any bottle in which there appears to 
be an oiling out of the emulsion. 





WARNINGS 





Caution should be exercised in administering 
Intralipid® 10% (10% Intravenous Fat Emulsion) to 
patients with severe liver damage, pulmonary 
disease, anemia or blood coagulation disorders, 
or when there is danger of fat embolism. 





PRECAUTIONS 





When Intralipid® 10% (10% Intravenous Fat 
Emulsion) is administered, the patients capacity 
to eliminate the infused fat from the circulation 
must be monitored. The lipemia must clear be- 
tween daily infusions. 

During long term intravenous nutrition with In- 
tralipid® 10% (10% Intravenous Fat Emulsion), 
liver function tests should be performed; and if 
these tests indicate that liver function is impaired, 
the therapy should be withdrawn 

Frequent (some advise daily) platelet counts 
should be done in neonatal patients receiving 





dcus Fat Emuls 


Cutter Medical 


Division of Cutter Laboratories. Inc 
Berkeley. California 94710 


parenteral nutrition with Intralipid® 10% (10% In- 
travenous Fat Emulsion). 


ADVERSE REACTIONS 





The adverse reactions observed can be sepa- 
rated into two classes: 


1. Those more frequently encountered which are 
due either to contamination of the intrcvenous 
catheter and result in sepsis, or to vein irritation 
by concurrently infused hypertonic solutions 
and may result in thrombophlebitis. These ad- 
verse reactions are inseparable from the 
hyperalimentation procedure with or without 
Intralipid* 10% (10% Intravenous Fat Emulsion); 
and 

2. Those less frequent reactions more directly re- 
lated to Intralipid® 10% (10% Intravenous Fat 
Emulsion) which are: a) immediate or early 
adverse reactions, each of which has been 
reported to occur, in clinical trials, in an inci- 
dence of less than 1%: dyspnea, cyanosis, al- 
lergic reactions, hyperlipemia, hypercoagu- 
lability, nausea, vomiting, headache, flushing. 
increase in temperature, sweating, sleepiness, 
pain in the chest and back, slight pressure over 
the eyes, dizziness and irritation at the site of 
infusion, and rarely thrombocytopenia in neo- 
nates. b) delayed adverse reactions: hepat- 
omegaly, splenomegaly. thrombocytopenia, 
leucopenia, transient increases in liver function 
tests, and over loading syndrome (focal sei- 
zures, fever, leukocytosis, splenomegaly and 
shock). 

The deposition of a brown pigmentation in the 
reticuloendothelial system, the so-called "in- 
travenous fat pigment”, has been reported in pa- 
tients infused with Intralipid® 10% (10% Intraven- 
ous Fat Emulsion). The cause and significance of 
this phenomenon are unknown. 





DOSAGE AND ADMINISTRATION 





Intralipid® 10% (10% Intravenous Fat Emulsion) 
should be administered as a part of total par- 
enteral nutrition intravenously via a peripheral 
vein or by central venous infusion. 


Adult Patients The initial rate of infusion in 
adults should be one ml./minute for the first 15 to 
30 minutes of infusion. If no untoward reactions 
occur (see Adverse Reactions section), the infu- 
sion rate can be increased so that 500 ml. will be 
infused over a period of four hours. Only 500 ml 
of Intralipid® 10% (10% Intravenous Fat Emulsion ) 
should be infused into adults on the first day of 
therapy. If the patient has no untoward reactions, 
the dose can be increased on the following day. 
The daily dosage should not exceed 2.5 ¢./kg. of 
body weight. Intralipid® 10% should make up no 





more than 60% of the total caloric input of the p 
tient. Carbohydrate and a source of amino acic 
should comprise the remaining 40% or more : 
the caloric input. 


Pediatric Patients The initial rate of infusion i 
pediatric patients should be 0.1 ml/minute fc 
the first 10 to 15 minutes. If no untoward reactior 
occur, the rate can be increased to permit inf 
sion of 1 g./kg. in four hours. The daily dosag 
should not exceed 4 g./kg. of body weight. I 
tralipid* 10% (10% Intravenous Fat Emulsior 
should make up no more than 60% of total calor: 
input of the patient. Carbohydrate and a sourc 
of amino acids should comprise the remainir 
40% or more of the caloric input 


Fatty Acid Deficiency When Intralipid* 1096 (1C 
Intravenous Fat Emulsion) is administered to c« 
rect fatty acid deficiency, eight to ten percent 
the caloric input should be supplied by I 
tralipid* 10% in order to provide an adequa: 
amount of linoleic acid to correct the deficienc 


Administration Intralipid* 10% (10% Intraveno' 
Fat Emulsion) should be infused separately fro 
any other intravenously administered solutions : 
order to avoid disturbing the stability of the emi 
sion. It must not be mixed with electrolyte < 
other nutrient solutions, and drugs or vitamil 
must not be added to the emulsion in the infusic 
bottle. It can be infused into the same peripher 
vein as the carbohydrate-amino acids solutic 
by means of a Y-connector located near the inf 
sion site, and flow rates of each solution shoul 
be controlled separately by infusion pumps. Filte 
should not be used with Intralipid* 10% emulsic 

A special Intralipid* 10% (10% Intravenous FK 
Emulsion) intravenous administration set 
available. 

Intralipid® 10% (10% Intravenous Fat Emulsior 
is supplied in single dose containers; the remdi 
ing contents of a partly used bottle must not k 
stored for later use. 





STORAGE 





Intralipid® 10% should be stored under refr 
eration at 4° to 8°C 

Do not freeze Intralipid® 10% (10% Intraveno 
Fat Emulsion); if accidentally frozen, discard boti 





HOW SUPPLIED 





Intralipid® 10% (10% Intravenous Fat Emulsio: 
is supplied as a sterile emulsion in 500 r 
containers. 





IMPORTANT 
ADDITIONAL PRODUCT INFORMATION 





Read Carefully Before Administration of 
Intralipid* I.V. Fat Emulsion 





1. Stopper Entry 
STOPP: 


e Insert Spike He 


a. Be sure to swab the face of the stopper i 
mediately before piercing. 

b. Insert spike through the largest circle of p 
pared stopper with a straight thrust and th 
twist to fully seat spike 


2. Special Intralipid” I.V. Fat Emulsion Adm 
istration Set 


A special Intralipid* I.V. Fat Emulsion adminis! 
tion set is provided with each bottle. Conv 
tional administration sets contain polyvy 
chloride (PVC) components that contain va 
(Diethyl Hexyl Phthlate) as a plasticizer. Fat c 
taining fluids such as Intralipid® extract DE 
from these PVC components. 


The special Intralipid® I.V. Fat Emulsion set dc 
not contain DEHP Therefore, this special | 
should be used for the administration of 
tralipid® 10% (Intravenous Fat Emulsion). 
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orompt narcotic / analgesic 
relief without A.PC. 


The principal analgesic ingredient, oxycodone, IS 
a semisynthetic narcotic with multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes, and persists for 3 to 6 hours.’ Acetamin- 
ophen, a non-narcotic analgesic, complements 
the pain relief provided by oxycodone. 


Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence. Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration; prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory patients Caution patients that 
oxycodone may impair mental and. or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating machinery 
Interaction with other Central Nervous System 
depressants: Patients receiving other narcotic anal- 
gesics. general anesthetics phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression. When such 
combined therapy is contemplated. the dose of one 
or both agents should be reduced 

Usage in pregnancy. Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage in children. Should not be administered to 
children 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute abdominal conditions: TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
course of acute abdominal conditions 

Special risk patients’ Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison s disease, and 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent Lightheaded- 
ness. dizziness. sedation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients, some of these reactions may be alleviated if 
the patient lies down. Others euphoria, dysphoria 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below n 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar 
cotics. TYLOX capsules are given orally. Usual adult 
dose is one capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 
Warnings 

Caution. Federal law prohibits dispensing without 
prescription 

For information on symptoms ‘treatment of over- 
dosage. see full prescribing information 

Full directions for use should be read before adminis- 
tering or prescribing 


*Halpern. LM. and Bonica, J.J.. “Analgesics, in 
Modell, W.. ed. Drugs of Choice 1976-1977, St. Louis 
The C V. Mosby Co., 1976, p. 213 





CAPSULES 


oxycodone HCl” 4.5 mg, 
oxycodone terephthalate” 0.38 mg, 
acetaminophen 500 mg 


*Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 


© McN 1978 


brand of sterile 


cefazolin sodium 


(lyophilized) 


ANCER gets to the site 








to help eliminate 


” infections* 


Most infections can be treated with 500 mg. 
or | gram of ‘Ancef’ every 8 hours. 


*Ancef is indicated in the treatment of the following 
serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic 
streptococci. 

Injectable benzathine penicillin is considered to be the 
drug of choice in treatment and prevention of streptococcal 
infections, including the prophylaxis of rheumatic fever. 
Ancef' is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy of 
'Ancef in the subsequent prevention of rheumatic fever are 
not available at present. 

Urinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 

Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolytic streptococci and other strains of streptococci. 
Biliary tract infections due to Escherichia coli, various strains 
of streptococci, Proteus mirabilis, Klebsiella species, and 
Staphylococcus aureus. 

Bone and joint infections due to Staphvlococcus aureus. 

Genital infections (1.e., prostatitis, epididymitis) due to 
Escherichia coli, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 

Septicemia due to Streptococcus pneumoniae (formerly D. 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to *'Ancef. 


ANCEF iv 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED 





Injection: 250 mg., 500 mg., and 1 gram vials 





Before prescribing, see complete prescribing information in SK&F 


£ 


literature or PDR. The following is a brief summary. 


Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM. 


SK&F) IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS. 


Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITUTED, 


CAREFUL INQUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO: 
SPORINS AND PENICILLIN, CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSLY IN PENICILLIN- 
SENSITIVE PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients have 
been reported to have had severe reactions (including anaphylaxis) to 
both drugs. 

Any patient who has demonstrated some form of allergy, particularly 
to drugs, should receive antibiotics cautiously. No exception should be 
made with regard to 'Ancef'. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Usage in Infants: Safety for use in prematures and infants under | 
month of age has not been established. 

Precautions: Prolonged use of ‘Ancef’ may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential. 

When ‘Ancef’ is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine 
of patients on *'Ancef' has occurred with Clinitest® tablets solution. 
Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred. 
Hepatic AE Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia. 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis. 

How Supplied: Ancef® (sterile cefazolin sodium, SK&F) — supplied in 
vials equivalent to 250 mg., 500 mg., or 1 gram of cefazolin; in “Piggy- 
back" Vials for intravenous admixture equivalent to 500 mg. or l gram 
of cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 

10 grams of cefazolin. 





Smith Kline GFrench Laboratories 


Philadelphia, Pa. 


SIGSF 


a SmithKline company 
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CESAREAN 
SECTION 


À Postpartum recovery for Mary 
® Edwards was as comfortable as 
could be expected. After closure 
a Non-Adhering Vaseline 
Petrolatum Gauze Dressing was 
plc ced directly over the wound 
followed by dry gauze and an outer 
wrap. Twenty-four hours postsurgery 
there was only a normal release of 
light drainage from the suture line. 
Because a Non-Adhering Dressing 
was used between the wound and 
the dry gauze, there was no sticking 
during dressing change — no discom- 
fort to the patient. 





SPLIT-THICKNESS 
SKIN GRAFT 


Michael Kelly, a volunteer fireman, experi- 
enced a severe burn on his left forearm 

which required subsequent grafting. To help 
Cr vide adequ Jte pr tection of the donor site 
during healing anc to provide mild medication 
a Chesebrough-Pond s Non-Adhering Scar let 


Red Ointment Dressing was placed directly on 


+ 


the wound. During removal, tne dressing also 
helped prevent damage to new tissue growth 
and further discomfort to the patient. Ana 

for hospital staff, this conveniently pre 
packaged dressing nad an a ided advantage 
in that it eliminated the staining and bother of 


host ital preparations. 


FACIAL 
RECONSTRUCTION 


Britt Svenssor, 18, was involved in an auto 


mobile accicent during whi h she sustained 
several minor facial lacerations, abrasions 
and a broker nose. Superficial tissue loss 
was evident, and nose cartilage and over- 
ying skin needed support. Following sut gical 
repair, a protective, Non-Adhering Xeroform 
Petrolatum Dressing was used to help prevent 
jnnecessary loss of tissue fluids, to help prevent 


Ing tissue during aressing 





disruption of the nea 
change. and to maximize patient comfort. Since a 
Chesebrough-Ponds Non-Adhering Dressing readily 


conforms to all facial contours — actually clings without 
sticking — t was of particular value in this repair 


* 








APPENDECTOMY 


Seven-year-old David Garcia complained of a. bellyache? His doctor's 

diagnosis of appendicitis was made early, and removal of the appendix 

followed immediately. All layers of the incision were closed. Drainage 

was minimal. A mildly medicated, mildly deodorizing, protective dressing 
Xerotorm Petrolatum Dressing — was placed directly on the wound 

to help prevent unnecessary loss of tissue fluids, and sticking and 

discomfort to this young patient during dressing changes. 


CD Chesebrough Ponds Inc. 


HOSPITAL PRODUCTS DIVISION 


REENWICH ININE Ti T O68300 


THE E^TD E°“EDLI'T 


START WITH A GOOD 
FOUNDATION: 








A CHESEBROUGH-POND'S 
NON-ADHERING DRESSING 
UNDER THE DRY GAUZE 








A Chesebrough-Pond s Non-Adhering Dressing next to the 
wound helps avoid trauma and pain during dressing change. 
It actually clings without sticking, conforming to all body 
contours. Dressing removal is easier and more comfortable — 
wound healing remains undisturbed. 


Additionally it helps protect the wound from environmental 
contamination...helps prevent air and moisture borne 
contaminants from reaching the wound. Helps prevent 
unnecessary loss of tissue fluids. 


Convenient sizes and packaging; available through surgical 
supply distributors. 





CHESEBROUGH-POND'S 
NON-ADHERING 
DRESSINGS 


Gentle protection 
"x on the 
healing wound 


[he situations above represent only 
a few of the many effective applica- 

tions for Chesebrough-Pond s 
Non-Adhering Dressings. Names and 
patient profiles, however, are fictitious 
and do not represent actual case histories. 


is over...help keep your patient | 
free of pain. 





Potent- Dependable -Analgesic 


Talwin 50 


brand of . equivalent to 50 mg base 


Dentazocine HCl «es 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain.* 


* All patients were suffering from moderate or se- * Side effects were recorded for 16 patients: in the 

vere pain. aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextropropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. ness. 

* Although aspirin, dextropropoxyphene, and penta- * Pentazocine should be an oral analgesic of choice 
zocine produced significant relief from pain, penta- for treatment of postoperative pain. 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


The combined agonist/antagonist properties of Talwin 5O make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a psychiatric nature. Even the most acute CNS reactions 
— hallucinations (usually visual) —have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin o0 


brand of . equivalent to 50 mg base 


Dentazocine HCI «sv 


1 or 2 tablets every three or four hours. 
"Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2;149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 





Potent — Dependable —Analgesic 


58A 


brand of 


Talwin 50 


. equivalent to 50 mg base 


Dentazocine HCl «es 


Relieves pain of a moderate to severe nature. 
Usual initial adult dose is 1 tablet every 3 or 4 hours. 





Please consult full prescribing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contraindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parenteral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
while receiving TALWIN 50 orally. There have been rare reports 
of possible abstinence syndromes in newborns after prolonged 
use of TALWIN 50 during pregnancy. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avoid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
TALWIN 50 should be administered to pregnant patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness. and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALWIN 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepatic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: 

Reactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion; and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache; 
infrequently weakness, disturbed dreams, insomnia, syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor, irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. Allergic: infrequently rash; 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (50 mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should not exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is not subject 
to narcotic controls. 


(Winthrap| 


Winthrop Laboratories New York. N.Y. 10016 


à 


Ne. 


In-Hospital 


use or 


Office- Based 


Practice. 


% STENOSIS 


Dia. 


By Area 





DESCRIPTION 








1) Normal 1st and 2nd heart sounds 


with no significant audiofrequency con- 


tent (amplitude, intensity) during either 
systole or diastole. Note: absence of 


only the 1st heart sound does not sug- 
gest abnormal carotid artery pathology. 





2) The first heart sound is obliterated: 


high frequency content is noted at the 


initiation of systole. As the lesion be- 


comes more severe the audiofrequency 
content extends over a longer portion 
of systole. 





3) The 1st and 2nd heart sounds are 
obliterated; high frequency content is 


observed throughout systole and ex- 


tends partially into diastole. As the 
lesion becomes more obstructive the 
audiofrequency content extends over a 
longer portion of diastole 





4) When the lesion becomes severe 
enough to significantly reduce blood 
velocity, turbulence is also reduced, 


and the abnormal audiofrequency con- 
tent is lost. In this case the CPA trac- 


ings may be normal. In some patients 
the heart sound amplitude is reduced. 


CPA TRACING 


t 


i pm caren $s paa ponid "— -— 
` 5 i . 


M an e 


NEW Recording 


Phonoangiograp 


(CPA) for Cerebral 
Vascular evaluation 


The major diagnostic CPA parame- 
ters are absence or presence of 1st 
and 2nd heart sounds, absence or 
presence of high-frequency conter 
in systole or systole and diastole, 
and the differential character of th 
three traces taken on each side. 


The sensitivity, amplification, 
quantitation, and frequency range 
of CPA is well above the capacit; 
of the human ear. This allows ap- 

reciation of bruits that cannot be 
heard with a stethoscope. The ad- 
vantages of quantitation and hard 
copy are obvious. 


CPA is helpful even for the experi- 
enced examiner in identifying 
transmitted murmurs. 


Patient groups most often 
suggested for routine Cerebral 
Vascular Evaluation include: 


a) Hospital admissions over 60 
years of age. 

b) Patients undergoing 
cardiopulmonary bypass. 

c) Patients with multiple risk 
factors for arteriosclerotic 
disease. 


References, bibliography 
and details on request. 


Life Sciences Inc. 


270 Greenwich Avenue 
Greenwich, Connecticut 06830 U.S.A. 
Tel. 203 869-2011 
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Ey ALGNE tO COnN AlOtr 
Pitta d cog 





Cefamand 


en. >o cpm a ; - yl 


S- ewe 


2 gm* in 
ole I ele 20 and 100-ml-size vials 


"Equivalent to cefamandole activity 
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See following page for brief summary of prescribing information. 





^ MANDOLIN 


Cefamandole Nafate 


Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed below: 

Lower respiratory infections. including pneumonia caused by Streptococ- 
cus pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. 
Klebsiella species, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive), Enterobacter species. Klebsiella 
species. group D streptococci (Note: Most enterococci, eg . S faecalis. 
are resistant), and S. epidermidis 

Peritonitis caused by E coli and Enterobacter species 

Septicemia caused by E coli, S aureus(penicillnaseand non-penicillinase- 
producing). S. pneumoniae, S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae. E. coli, Enterobacter species, and P mirabilis 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females, lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
nisms. Mandol has been used successfully in these infections in which several 
organisms have been isolated. Most strains of Bacteroides fragilis are resistant 
in vitro: however, infections caused by susceptible strains have been treated 
successfully. 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known: however, once these results become available. the antibiotic treat- 
ment should be adjusted accordingly 

In certain cases of confirmed or suspected gram-positive or gram-negative 
sepsis or in patients with other serious infections in which the causative orga- 
nism has not been identified. Mandol may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both anti- 
biotics may be given. depending ontheseverity of theinfection and the patient's 
condition. The renal function of the patient should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days 


Contraindication: Mandol is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL IN- 
QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS. 
PENICILLINS, OR CTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES 

In newborn infants. accumulation of other cephalosporin class antibiotics 
(with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mandol rarely produces alteration in kidney function. 
evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses 

Prolonged use ot Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential If superinfection 
occurs during therapy. appropriate measures should be taken 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins 

A false-positive reaction for glucose in the urine may occur with Benedict's 
or Fehling’s solution or with Clinitest* tablets but not with Tes-Tape® (Glucose 
Enzymatic Test Strip, USP. Lilly). There may be a false-positive test for pro- 
teinuria with acid and denaturization-precipitation tests 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age; safety of this product has not been established in 
prematures and infants under one month of age Therefore. if Mandol is ad- 
ministered to infants. the physician should determine if the potential benefits 
outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity — Maculopapular rash, urticaria, eosimo- 

philia. and drug fever have been reported These reactions are more likely to 

occur in patients with a history of allergy. particularly to penicillin 
Blood — Neutropenia and thrombocytopenia have been reported rarely 


Some individuals have developed positive direct Coombs tests during treat- 


ment with the cephalosporin antibiotics 

Liver — Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
been noted 

Kidney — Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol: their fre- 
quency increases in patients over 50 years of age. In some of these cases. 
there was also a mild increase in serum creatinine 

Local Reactions — Pain on intramuscular injection is infrequent Thrombo- 
phlebitis occurs rarely 


Administration and Dosage: Dosage — Adults: The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours 

In infections of skin structures and in uncomplicated pneumonia. a dosage 
of 500 mg every six hours is adequate 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours ts sufficient. In more serious urinary tract infections, a dosage of 1 qm 
every eight hours may be needed 

In severe infections, *-gm doses may be given at four to six-hour intervals 

In life-threatening infections or infections due to less susceptibleorganisms. 
doses up to 2 gm every four hours (i.e. 12 gm per day) may be needed. 

Infants and Children Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol. This may be increased to a total daily dose of 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. (See Warnings 
and Precautions for this age group ) 

Note As with antibiotic therapy in general. administration of Mandol should 
be continued for a mirimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained: a 
minimum of ten days cf treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to guard against the risk of rheu- 
matic fever or glomerulonephritis. frequent bacteriologic and clinical ap- 
praisal is necessary dur ng therapy of cnronic urinary tract infection and may 
be required for several months after therapy has been completed: persistent 
infections may require treatment for several weeks. and doses smaller than 
those indicated above should not be used 

Impaired Renal Function — When renal function is impaired. a reduced 
dosage must be emploved and the serum levels closely monitored After an 
initial dose of 1 to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment, severity of infection. and 
susceptibility of the causative organism 


MAINTENANCE DOSAGE GUIDE 
FOR PATIENTS WITH RENAL IMPAIRMENT 


Life-Threatening 








Creatinine Clearance Renal Function Infections Less Severe 
(ml/min/1 73 m?) Maximum Dosage Infections 
2 gm 1-2 gm 
>80 Normal a4h q6h 
—€———————— —————— ÀÀÓÀ 
15gmq4nh ; 
80-50 Mild Impairment OR 0 je i 
2gmqó6h ; 
Moderate aie auk adi 0.75-1.5 gm 
50-25 i ' OR q8h 
mpairmen 2gmqa8h 
25.10 Severe i 6h 0.5-1 gm 
Impairment 125gmq8h q8h 
10-2 Marked ETE 05-0 75 gm 
i 1 
Impairment igmqi2h q12h 
05gmaqa8h 
«2 None OR ge d 
075gmq !2h a 


When only serum creatinine is available, the following formula (based on 
sex. weight. and age of the patient) may be used to convert this value into 
creatinine clearance. TFe serum creatinine should represent a steady state 
of renal function 
Weight (kg) x (146— age) 

0.9 « above value 


Males 
Females: 


How Supplied: Vials Mandol* (cefamandole nafate, Lilly), ftor Injection, 500 mg 
and 1 gm (equivalent to cefamandole activity), 10-ml size, in packages of 1 and 
Traypaks™ (multivial cartons, Lilly) of 25; 2 gm (equivalent to cefamandole 
activity). 20- ml size, in packages of 1 and Traypaks of 10; 1 and 2 gm (equiva- 
lent to cefamandole activity), 100-ml size, in Traypaks of 10 


801135 


[101378] 


Adaitional information available 
to the profession on request 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Braided Polyester 
Sutures 


DEKNATEL DEKNATEL 


TEVDEK 7-0 ||'silky’ POLYDEK 3-0 


7.7004... 245 H 69.810 
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because. . . there is a difference. 1. WHICH IS SMOOFHER? 
DEKNATEL braided polyester sutures are: 2. WHICH IS SOFTER, MORE FLACCID? 
* smoother, for better tie-down si aiai aii 

* softer, for greater knot security DEKNATEL 

* finer (size for size), for less bulk — 





à * Of 250 surgeons who compared Polydek* , Tevdek? , and, ETHIBOND*? , 212 DE NAI EL 


chose Deknatel as the smoother, softer, finer suture. 
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For prompt control 






of severe 


nausea and vomiting. 


¢ Unsurpassed antiemetic action 
*12 dosage forms and strengths 





brand of 


prochlorperazine 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 years 
of age. In children with acute illnesses or dehydration, 
use only under close supervision. 


Before prescribing, see complete prescribing information 
in SK&F literature or PDR. The following is a brief 
summary. 

Indications: Management of the manifestations of psy- 
chotic disorders; management of psychoneurotic patients 
displaying primarily symptoms of moderate to severe 
anxiety and tension; and for control of severe nausea 

and vomiting. 


Compazine' has not been shown effective in the manage- 
ment of behavioral complications in patients with mental 
retardation. 


Contraindications: Comatose or greatly depressed states 
due to C.N.S. depressants; bone marrow depression: 
pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary to 'Compazine' may be confused with the 
central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syn- 
drome or other encephalopathy. The use of 'Compazine' 
and other potential hepatotoxins should be avoided in 
children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias 
or jaundice) to any phenothiazine. Caution patients about 
activities requiring alertness (e.g., operating vehicles or 
machinery) especially during the first few days' therapy. 
Prochlorperazine may intensify or prolong the action of 
other C.N.S. depressants. Not recommended for children 
under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh 
hazards. 


Precautions: The antiemetic action of 'Compazine' may 
mask the signs and symptoms of overdosage of other drugs 
and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and 
Reye's syndrome (See WARNINGS ). Postoperative aspiration 
of vomitus has occurred in a few surgical patients who 
received prochlorperazine as an antiemetic. Deep sleep and 
coma have been reported, usually with overdosage. Patients 
on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discon- 
tinuance of drug therapy. In children with acute illnesses or 
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dehydration, use only under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, 
blurred vision, skin reactions. Hypotension. Cholestatic 
jaundice, leukopenia, agranulocytosis. Fatty changes in the 
liver have been observed in a few patients who died while 
receiving the drug (no causal relationship has been estab- 
lished). Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine 
(prochlorperazine, SK&F) or other phenothiazines: Some 
adverse effects are more frequent or intense in specific 
disorders (e.g., severe hypotension in mitral insufficiency 
or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the 
action of C.N.S. depressants, atropine, heat and organo- 
phosphorus insecticides; dryness of mouth, nasal con- 
gestion, headache, nausea, constipation, obstipation, 
adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states; hypotension 
(sometimes fatal); cardiac arrest; pancytopenia, thrombo- 
cytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, false- 
positive pregnancy tests; photosensitivity, itching, erythema, 
urticaria, eczema up to exfoliative dermatitis; asthma, 
laryngeal edema; angioneurotic edema, anaphylactoid 
reactions; peripheral edema; reversed epinephrine effect; 
hyperpyrexia; a systemic lupus erythematosus-like syn- 
drome; pigmentary retinopathy; with prolonged administra- 
tion of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 


EKG changes have been reported, but relationship to 
myocardial damage is not confirmed. Discontinue long- 
term, high-dose therapy gradually. 


NOTE: Sudden death in patients taking phenothiazines 
(apparently due to cardiac arrest or asphyxia due to failure 
of cough reflex) has been reported, but no causal relation- 
ship has been established. 


Supplied: Tablets —5, 10 and 25 mg., in bottles of 100; 
Spansule* capsules — 10, 15, 30 and 75 mg., in bottles of 
50; Injection — 5 mg./ml. in 2 ml. ampuls, 10 ml. vials, 
and 2 ml. disposable syringes; Suppositories — 2-1/2, 5 
and 25 mg.; Syrup — 5 mg./5 ml.; Concentrate (intended 
for institutional use only)— 10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only) — 5 and 
10 mg. tablets; 10, 15 and 30 mg. 'Spansule' capsules. 
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The Minnesota Impedance Cardiograph ™ 


Minnesota Qmpedancs Cardiograph Model 304 B 


A NONINVASIVE SYSTEM TO MONITOR CARDIOVASCULAR PARAMETERS 


Simple to Operate 
Trouble Free 
All Solid State 


Low Leakage Current 
to Ground for 
Patient Safety 


Examples of Clinical Applications — Pacemaker Patients 


There is limited information available regarding the beat to beat efficacy of electronic pace- 
makers to produce ventricular contraction and cardiac output in the human patient. The 
Minnesota Impedance Cardiograph provides a low cost, noninvasive means to monitor the 
pumping action of the heart in response to an artificial pacemaker stimulus. 
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Fig. 1. Anormal functioning pacemaker and 
a normal functioning heart. Note the sys- 
tolic time intervals. PEP is longer than 
normal, all other parameters similar to the 
normal heart. 


Pacemaker UI 
| Tronsvenous, Unipolar, Fixed Rate | | Er 


Fig. 2. A normal functioning pacemaker 
with abnormal heart function. A form of 
"pulsus alternans" is indicated by the al- 
ternate high and low peaks on dz/dt. The in- 
trinsic ECG wave (arrows) apparently in- 
terfered with the next pacemaker pulse. 
(dz/dt) is proportional to stroke volume. 


Similar observations can be made in patients undergoing heart valve surgery, coronary 


bypass, digitalis therapy, etc. 


For details 
write to: 
Dept. F 


Surcom, Inc. 


4180 EDMUND BOULEVARD 
MINNEAPOLIS, MINN. 55406 USA (612) 721-2040 





Pancreatitis as a Complication of Anticholinesterase 


Insecticide Intoxication 


T. D. DRESSEL, M.D., R. L. GOODALE, JR., M.D., M. A. ARNESON, M.D., J. W. BORNER, B.A. 


Severe pancreatitis and a pseudocyst occurred in a patient fol- 
lowing accidental ingestion of an anticholinesterase in- 
secticide, a substance not previously known to produce 
pancreatitis. Experiments were done to elucidate the mecha- 
nism. In one group of dogs the pancreatic duct was 
perfused and intraductal pressures were measured. The 
cholinesterase inhibitor 0,0-diethyl-0-(2-isopropyl-6-methyl-4- 
pyrimidinyl)phosphorothioate (25 mg/kg) caused a significant 
increase in the mean intraductal pressure from 12 + 2.4 to 
27.8 + 5.9 cm saline. In a second group of dogs pancreatic 
secretory rates were measured. Anticholinesterase (75 
mg/kg) in combination with secretin infusion (1 U/kg/hr) 
caused a significant increase in the secretin stimulated flow 
rate from 0.13 to 0.56 cc/min. Atropine (75 ug/kg) abolished 
the anticholinesterase induced pressure and secretory rate in- 


‘creases. In a third group of dogs administration of cholines- 


terase inhibitor 75 mg/kg and secretin infusion 2 U/kg/hr 
resulted in acute pancreatic interstitial edema, acinar cell 
vacuolization, hyperamylasemia and hyperlipasemia. These 
results suggest that occurrence of pancreatitis as a complica- 
tion of anticholinesterase insecticide intoxication is the result 
of hypersecretion and pharmacologic ductal obstruction. 


HE USE OF ANTICHOLINESTERASE insecticides has 
T become widespread: over 220 million pounds are 
manufactured annually in the U.S.? There is an in- 
creased opportunity for accidental human intoxication 
among farmers and insecticide workers. In 1975 at the 
Hennepin County Poison Control Center, 4% of a total 
of 9,111 inquiries were related to problems of human 
anticholinesterase intoxication.* Irreversible anti- 
cholinesterase intoxication causes accumulation of 
acetylcholine at postsynaptic receptors and results in 
profound sustained stimulation of skeletal muscle, the 
central nervous system, and the autonomic nervous 
system. Clinically, intoxication with the lipid soluble 
cholinesterase inhibitors results in preponderance of 
parasympathetic symptoms, including bradycardia, 
salivation, lacrimination, and diarrhea.* The parasym- 
pathetic stimulation of the pancreas with acetylcholine, 
pilocarpine, or vagal stimulation causes augmenta- 
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tion of the secretory flow and increased intraductal 
pressure. The effects of a more profound and sustained 
parasympathetic stimulation by irreversible cholin- 
esterase inhibitors on the normal pancreas have never 
been systematically studied. 

The following study was prompted by the occurrence 
of pancreatitis in a previously healthy young woman 
who accidentally ingested an anticholinesterase. The 
experiments reported herein were performed to deter- 
mine if there was any causal relation between anti- 
cholinesterase intoxication and pancreatitis. 


Case Report 


On January 30, 1977, a 19-year-old woman, previously in good 
health, became acutely ill shortly after preparing pancakes for her 
family's breakfast. She developed nausea, vomiting, salivation, 
sweating, and was taken to a local hospital. There she had a cardio- 
pulmonary arrest but was resusitated. The initial history suggested 
an inadvertant inhalation of fuel oil because a pail of kerosene had 
been recently placed on a kitchen heater. After successful resusita- 
tion, she was transferred to the University of Minnesota 
Medical Center. 

She arrived unresponsive with muscle fasciculations. Blood pres- 
sure was 64/0. The pulse was 46. Spontaneous respirations were 
not present. Pupils were pin point. Profuse salivary and bronchial 
secretions were noted. Rales were present bilaterally. The roent- 
genogram of the chest showed bilateral infiltrates suggesting 
interstitial pneumonia. The abdominal examination was negative. 
She was treated supportively on a respirator, and given Gentamy- 
cin and Penicillin for presumed chemical pneumonitis. Her clinical 
course was characterized by persistent lethargy, spiking tempera- 
tures to 40° and hyperamylasemia (Fig. 1). Cultures of blood, cerebral 
spinal fluid and urine were negative. On the ninth day, abdominal 
distention was noted and an epigastric mass was palpated. Ultra- 
sound examination revealed an 8 cm cystic lesion in the region of 
the pancreas. An upper gastrointestinal series confirmed the location 
of the mass. On the tenth hospital day, the medical examiner's 
investigation revealed the toxic agent to be the anticholinesterase, 
O-ethyl-S-phenylethylphospheno dithioate which had been stored in 
the kitchen and was inadvertantly used as flour in making the 
pancakes. The specific therapeutic drugs atropine or pralidoxime 
were unfortunately not given because of the delay in obtaining 
the history of anticholinesterase intoxication. 

On the twelfth hospital day a 10 cm diameter pancreatic pseudo- 
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Fic. 1. Time course of serum amylase in patient accidentally ingest- 
ing an anticholinesterase insecticide. A pseudocyst was externally 
drained on the twelfth hospital day. 


cyst was externally drained. The fluid contained 5,000 Somogyi U/dl 
of amylase. The patient had a protracted postoperative course 
due to a left plural effusion and persistent pancreatic fistula 
drainage. She was eventually discharged from the hospital two 
months postop., asymptomatic, eating well, with normal serum and 
urine amylase, and has remained well for the past 15 months. 


Methods: Canine Experiment 


Pancreatic Intraductal Pressure Measurements 


Six mongrel dogs, 15-18 kg were anesthetized with 
Pentobarbital 20 mg/kg and through laparotomy, the tail 
of the ventral pancreas was transected and cannulated 
with a polyethylene catheter ID-0.584 mm, OD-0.965 
mm, which was secured in place with ligature. The 
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pancreatic duct was perfused with normal saline at 
37° through the catheter at a constant flow of 0.764 
cc/min by means of a Harvard pump. The pressure at 
the catheter tip was measured by a Stathem pressure 
transducer and recorded continuously by a Sanborn re- 
corder (Fig. 2). After a 45 minute control period, the 
dogs received an IV injection of the anticholinesterase 
0,0-diethyl-0-(2-isopropyl-6-methyl-4-pyrimidinyl) phos- 
phorothioate* 25 mg/kg. Finally, 45 minutes following 
the anticholinesterase injection, atropine 75 ug/kg IV 
was given. Pancreatic intraductal pressure was tabu- 
lated every five minutes. In the calculation of the time 
averaged pressure, the first 15 minutes of each test 
period was deleted to allow for equilibration. 


Pancreatic Secretory Flow Rate 


In five other anesthetized mongrel dogs, the major 
pancreatic duct was cannulated through a duo- 
denotomy, the cannula was secured by a ligature, 
the minor pancreatic duct was ligated, and the pancre- 
atic juice was collected by gravity into a small 
reservoir connected to a pressure transducer. The 
transducer output was recorded continuously on a 
Sanborn recorder. Suitable calibration of the pressure 
versus reservoir volume permitted continuous moni- 
toring of secretory flow rate. The pylorus was clamped 
to prevent endogenous release of Secretin (Fig. 3). 
Secretinr in low dose of one U/kg/hr was infused IV for 
one hour. Then while the Secretin infusion was con- 
tinued, a total of 75 mg/kg of 0,0-diethyl-0-(2- 
isopropyl-6-methyl-4-primidinyl)phosphorothioate was 
given IV in three divided doses, five minutes apart. 
The Secretin infusion was discontinued 45 minutes 


* Supplied by Ciba Geigy Corporation, Greensboro, North 
Carolina. 
* Boots Company. LTD, Nottingham, England. 
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Fic. 2. Schematic drawing 
of apparatus for measuring 
and recording pancreatic 
intraductal pressure. 
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FıG. 3. Schematic drawing 
of apparatus for measuring 
and recording pancreatic 
secretory flow rate. 


Catheter 


after the anticholinesterase was given. Atropine was 
given 75 ug/kg, 45 minutes after discontinuing Secre- 
tin. Flow rates were tabulated at five minute intervals. 
The first 15 minutes of each test period was deleted, 
and the mean flow for the remainder of the test 
period was determined. 


Canine Pancreatitis 


Nonoperative studies of anticholinesterase intoxica- 
tion in 12 healthy mongrel dogs were carried out. The 
dogs were divided into four groups. 

Group I, five dogs, were given Secretin IV 2, U/kg/hr 
for one hour. Fifteen minutes later anticholinesterase 
75 mg/kg was given IV in three divided doses, five 
minutes apart. Blood samples were obtained before 
and two hours after the start of the Secretin infusion 
and then again every 24 hours for amylase and lipase 
determinations. These dogs were sacrificed at 72 hours. 

Group II, three dogs underwent the same procedure as 
Group I but were sacrificed two hours after the start of 
the Secretin infusion. 

Group III, three dogs underwent the same procedure 
as in Group 1, except anticholinesterase injections were 
omitted. These dogs were sacrificed at 72 hours. 

Group IV, two dogs were treated exactly as Group 
II, except the anticholinesterase injections were 
omitted. These dogs were sacrificed at two hours. 

At the time of sacrifice, the gross appearance of the 
pancreas was noted and sections of the pancreas were 
taken for microscopic study with hematoxylin and eo- 
sin staining. In the analysis of serum enzyme data, 
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Group I and II were considered together and Group 
III and IV were considered together. The two tailed- 
t-test of the differences of the mean was used for all 
Statistical analyses. 
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Fic. 4. Anticholinesterase (25 mg/kg) caused a Significant increase 
in pancreatic intraductal pressure. Atropine (75 g/kg) completely 
blocked the anticholinesterase effect. 
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Fic. 5. Anticholinesterase (75 mg/kg) in addition to a low dose 
Secretin infusion caused a significant increase in mean secretory 
flow rate. Anticholinesterase alone resulted in a mean flow rate not 
significantly different from the Secretin stimulated rate. Atropine 
(75 g/kg) completely blocked the anticholinesterase. 


Results 
Pancreatic Intraductal Pressure 


Figure 4 shows the results in six dogs who under- 
went cannulation and perfusion of the pancreatic duct. 
The mean control pressure 12.0 + 2.4 (mean + S.D.) 
cm saline. Following anticholinesterase adminis- 
tration the mean pressure was significantly increased 
to 27.8 + 5.9 cm saline p < 0.001. When atropine was 
given the mean pressure returned to control levels, 11.3 
+ 6.5 cm saline within ten minutes in all dogs. 


Pancreatic Secretory Flow Rate 


In these anesthetized dogs there was no flow in the 
basal unstimulated state. A Secretin infusion of one 
U/kg/hr resulted in a mean flow rate in five dogs of 
0.13 + 0.07 cc/min (Fig. 5). When anticholinesterase 75 
mg/kg was added there was a significant p < 0.001 in- 
crease in the mean flow rate to 0.56 + 0.23 cc/min. 
Anticholinesterase without Secretin stimulation re- 
sulted in flow rates not significantly different from the 
Secretin stimulated rate'0.14 + 0.11 cc/min. Atropine 
75 ugm/kg completely inhibited the anticholinesterase 
stimulated flow. 


Canine Pancreatitis 


Of the five dogs in Group I receiving anticho- 
linesterase and Secretin, two died. All eight dogs 
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(Group I and II) which received IV bolus doses of 
anticholinesterase in addition to Secretin developed 
acute hyperamylasemia and hyperlipasemia. The mean 
serum amylase level increased to 11,580 + 7,040 SU/dl 
at two hours. This was significantly greater (p < 0.02) 
than the mean control (preinfusion) level of 1610 + 736 
SU/dl (Fig. 6). The subsequent amylase levels at one, 
two and three days were not significantly increased 
over the control. 

The mean serum lipase levels were significantly in- 
creased over control level of 0.41 + 0.15 STU/cc at two 
hours and one day to 8.75 + 3.14 STU/cc (p < 0.001) 
and 2.13 + 0.76 STU/cc (p « 0.02) respectively (Fig. 7). 
Subsequent lipase levels were not significantly in- 
creased over the control. There were no significant 
serum enzyme elevations in the five dogs receiving 
Secretin alone, Group III and IV. 

In the three surviving dogs in Group I receiving 
Secretin and anticholinesterase, the pancreata were 
grossly and histologically normal at 72 hours (Fig. 8a). 
In the one dog in Group I that died in two days, 
the pancreas was grossly normal, but microscopically 
showed mild lymphocytic infiltrate. In the dog that 
died after one day, postmortem autolytic changes pre- 
cluded meaningful histological evaluation. 

Gross examination of the dogs in Group II (receiving 
Secretin and anticholinesterase) revealed marked 
colorless jell-like interstitial edema at two hours. 
Microscopic examination revealed a marked degree of 
acinar cell vacuolization with the appearance of 
vacuoles in the lateral and basilar portions of the 
cells displacing the nuclei. Occasionally vacuoles were 
seen to be bulging into the interstitial space. 
There was no inflammatory cellular inflltrate (Fig. 8b). 

In the dogs receiving only a Secretin infusion 


Fic. 6. Significant acute 
hyperamylasemia occurred 
in dogs receiving Secretin and 
anticholinesterase (Groups I 
and II). Control dogs (Groups 
III and IV) receiving Secretin 
alone showed no enzyme ele- 
vation. 
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(Group III and IV) the pancreata were grossly and 
histologically normal at two hours and 72 hours. 


Comment 


The causes of acute pancreatitis are legion, and not 
all are well understood. Alcoholism, cholelithiasis, 
hyperparathyroidism, hyperlipidemia, direct trauma, 
tumors and a growing list of drugs can cause 
pancreatitis.” 

There is experimental and clinical evidence that 
some form of pancreatic ductal obstruction or disruption 
in association with pancreatic exocrine stimulation is a 
common mechanism though not the exclusive mech- 
anism in many of these conditions. The cholinergic 
effects of drugs like acethylcholine, pilocarpine, or 
urecholine can cause very mild elevations of pancre- 
atic ductal pressures and augmentation of pancreatic 
secretory flow rate. Menguy,? using pilocarpine in 
doses sufficient to cause hypotension, observed intra- 
ductal pressure rise of 2 cm H,O for less than ten 
minutes. Anrep! noted that peripheral electrical vagal 
stimulation caused an increase in volume of the 
pancreas associated with stimulation of pancreatic 
secretion. These findings were consistent with intra- 
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Fic. 7. Significant acute hyperlipasemia occurred in dogs receiving 


Secretin and anticholinesterase (Groups I and II). Control dogs 
(Groups III and IV) showed no enzyme elevations. 
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Fics. 8a and b. (a, top) Photomicrograph of normal canine pancreas 
(b, bottom) Typical microscopic appearance of canine pancreas two 
hours following Secretin infusion and anticholinesterase. A marked 
degree of acinar cell vacuolization is present. (H & E. x580). 


pancreatic retention of juice secondary to increased 
ampullary tone, but the pressure changes were not 
quantitated. 

Studies by Earl et al.,? were focused upon the ef- 
fects of more profound cholinergic stimulation pro- 
duced by organophosphate anticholinesterases. In 
chronic anticholinesterase intoxication studies in pigs 
and dogs, they found persistent serum amylase eleva- 
tion in 20% of the animals and observed gross pancrea- 
titis in one dog. 

The results from the present study in dogs indicate 
the anticholinesterase 0,0 - diethyl - 0 - (2 - isopropyl - 6 - 
methyl-4-pyrimidinyl)phosphorothioate causes a marked 
increase in the canine pancreatic intraductal pressure, 
presumably through ampullary or ductal spasm. In fact, 
pressure levels were reached which, according to 
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Fic. 9. Vacuolar transport of protein rich fluid from the intracellular 
space to the interstitium is the proposed mechanism for generation 
of interstitial edema. 


Herring and Simpson,? can result in interstitial extra- 
vasation of pancreatic fluid. The increased intraductal 
pressure is associated with an augmentation of 
exocrine flow rate. The secretagogue effect may be the 
result of a direct cholinergic stimulation of the pancre- 
atic acinar and ductal cells or a result of cholinergi- 
cally released endogenous Gastrin, Secretin, or 
Cholecystokinin-Pancreaozymin (a pyloric clamp pre- 
vented endogenous Secretin release secondary to duo- 
denal acidification). 

Histologic examination of the pancreata two hours 
after anticholinesterase and Secretin administration 
revealed a marked degree of pancreatic acinar cell 
vacuolization. Studies by Villaret!® and LeBland and 
Sergeyeva’ have also revealed pancreatic acinar cell 
vacuolization following cholinergic stimulation with 
acetylcholine. These vacuoles appear to be emptying 
their contents into the pancreatic interstitial space, 
rather than the acinar lumen. There is also considerable 
gross interstitial edema. Such a mechanism is capable 
of producing interstitial pancreatitis, as shown by Lam- 
pel in an elegant serial electron micrographic study of 
caerulein stimulation in rats. Presumably, these 
vacuoles contain pancreatic enzymes. Enzymes then 
are drained from the interstitial space, via lymphatics 
and venous blood, resulting in the hyperamylasemia 
and hyperlipasemia which we observed. The vacuolar 
transport of protein rich fluid from the cell back into 
the interstitial space increases both the interstitial 
colloid osmotic pressure and the lymphatic fluid 
load, resulting in interstitial edema. This situation 
is represented schematically in Figure 9. These 
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morphologic changes may simply be the result of in- 
creased hydrostatic pressures in the acinar lumen. Us- 
ing a controlled ductal injection technique, Herring 
and Simpson? demonstrated the extravasation of 
Carmine gelatine from the pancreatic acinar lumen 
through the acinar cells into the interstitial space. How- 
ever, Lampel® has suggested that acinar cell vacuoliza- 
tion is due to a disruption of the intracellular mech- 
anism of protein synthesis, intracellular transport, 
packaging, and granule discharge, as a direct result of 
excessive stimulation of the acinar cell. 

The experimental data supports the view that this 
organophosphate anticholinesterase causes a func- 
tional ductal obstruction at the same time as stimula- 
tion of pancreatic exocrine secretion. There is pancre- 
atic interstitial edema, acinar cell vacuolization hyper- 
amylasemia and hyperlipasemia. In this canine model. 
interstitial pancreatitis is transient, and frank pancreatic 
necrosis or hemorrhagic pancreatitis was not observed. 

To our knowledge, this study includes the first report 
of clinical pancreatitis complicating anticholinesterase 
insecticide intoxication. Certainly, the cardiopul- 
monary arrest sustained by the patient could have 
added hypoxic and ischemic insult to the pancreas and 
may have been a strong contributing factor in the 
development of overt pancreatic necrosis and the 
pseudocyst. It should be noted that pharmacologic 
doses of atropine inhibit the muscarinic effects of this 
anticholinesterase. The therapeutic benefits of atropine 
should be borne in mind in cases of suspected 
anticholinesterase insecticide intoxication. 
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A Multi-Institutional Comparative Trial of Radiation Therapy 
Alone and in Combination with 5-fluorouracil for Locally 
Unresectable Pancreatic Carcinoma 


One hundred six patients with histologically confirmed pan- 
creatic carcinoma were randomized to one of three radiation 
treatment programs: 1) radiation therapy alone to 6000 rads; 
2) 6000 rads plus 5-FU; or, 3) 4000 rads plus 5-FU. Patient sur- 
vival was the primary study parameter. Both 4000 rads plus 
5-FU (p < .02) and 6000 rads plus 5-FU (p < .01) were asso- 
ciated with a significantly longer patient survival than 6000 rads 
alone. Respective median survivals were 36 weeks, 40 weeks, 
and 20 weeks. The survival difference between 4000 rads plus 
5-FU and 6000 rads plus 5-FU was not statistically significant 
at the time point selected. 


DENOCARCINOMA OF THE PANCREAS is the fourth 

leading cause of cancer deaths in the United 
States, with approximately 20,000 deaths anticipated in 
1978.5 Usually recognized too late for total removal, the 
tumor is still often detected when regional extension 
alone is apparent, without distant metastases. Neither 
radiation therapy alone nor chemotherapy alone has 
seemed to offer significant palliation. In patients with 
regional disease, an uncontrolled study of radiation 
therapy suggested that delivery of the high dose of 
6,000 rads prolonged survival.? In a prospective ran- 
domized controlled double-blind study comparing 
radiation alone in dosage of 3500—4000 rads to radia- 
tion given with 5-FU,* the median survival for patients 
receiving combined treatment was 10.4 months, in con- 


* Sidney Farber Cancer Institute: J. Lokich, M.D., J. Brooks, 
M.D., J. Chaffey, M.D., J. M. Corson, M.D., N. Zamcheck, M.D.; 
Mayo Clinic: C. G. Moertel, M.D., S. Frytak, M.D., R. G. Hahn, 
M.D., M. J. O'Connell, M.D., R. J. Reitemeier, M.D., J. Rubin, 
M.D., A. J. Schutt, M.D., L. H. Weiland, M.D., D. Childs, M.D., 
University of Miami: M. Kalser, M.D., J. Barkin, M.D., H. Less- 
ner, M.D., R. Mann-Kaplan, M.D., D. Redlhammer, R.N., M.Ed., 
M. Silverman, M.D., M. Troner, M.D.; Roswell Park Memorial 
Institute: H. O. Douglass, Jr., M.D., P. Thomas, M.D., S. Milliron, 
R.N.; U.C.L.A.: K. Ramming, M.D.; U.S.C.: J. Bateman, M.D.; 
Yale University: H. Spiro, M.D., E. Livstone, M.D., A. Knowlton, 
M.D.; Frontier Science & Technology Research Foundation, Inc.: 
P. T. Lavin, Ph.D. 

Supported by the Division of Cancer Treatment National Cancer 
Institute Contract Program, Contract Nos. NOI-CM-43974- 43800. 

Submitted for publication: July 28, 1978. 
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trast to the 6.3 months for patients treated with radia- 
tion alone. 

The Gastrointestinal Tumor Study Group therefore 
undertook a study to compare in a prospective, ran- 
domized and controlled clinical trial, high dose (6000 
rads) radiation therapy alone, with radiation therapy at 
two dose levels (6000 R and 4000 R), administered in 
conjunction with 5-FU. The end point of the study was 
patient survival. 


Methods 


All patients were evaluated and treated at the institu- 
tions or affiliated institutions comprising the Gastro- 
intestinal Tumor Study Group. All patients had histo- 
logic confirmation of adenocarcinoma of the pancreas; 
patients with islet cell carcinoma or cystadenocar- 
cinoma of the pancreas were excluded. The extent of 
the tumor was evaluated in all patients at operation; pa- 
tients with locally unresectable tumor apparently con- 
fined to the pancreas, regional lymph nodes, and re- 
gional peritoneum or peripancreatic organs in con- 
tinuity were accepted for study if the entire area of 
malignant disease could be encompassed within a 400 
cm? area. Patients were excluded if there was co- 
existent malignant disease or if they had received prior 
chemotherapy or radiation therapy. All patients had 
to maintain a reasonable state of nutrition for entry into 
the study. 

All patients were assigned treatment by a stratified 
design with each member institution individually 
balanced across the three treatment arms. Stratifica- 
tion factors included location of the primary lesion; 
degree of differentiation; prior surgery; and initial per- 
formance status. Statistical analysis of the data in- 
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cluded the application of a multivariate model to cor- 
rect for treatment group imbalances.’ 

Therapy was initiated three to six weeks following 
Surgery. Radiation therapy was administered from 
cobalt or linear accelerator sources in 2000 R courses 
given over two week periods separated by a rest 
interval of two weeks. In patients receiving 6000 R the 
final 2000 R were administered to a reduced field en- 
compassing the tumor and pancreas and avoiding the 
kidneys. The treatment fields did not exceed 400 cm?, 
and radiation was delivered by opposing anteropos- 
terior and posteroanterior fields. The chemotherapy (5- 
Fluorouracil) was administered in association with a 
course of radiation at a dose of 500 mg/M*?/day by 
intravenous bolus for the first three days of each 2000 R 
course. Four weeks following completion of all radia- 
tion therapy, maintenance $5-Fluorouracil was ad- 
ministered at a dose of 500 mg/M? intravenous weekly. 
The general schematic of the treatment plan is outlined 
in Figure 1. 

All patients were re-evaluated on a monthly basis 
with a complete physical examination and appropriate 
laboratory studies. In addition to patient survival, data 
on the time to the first clinical evidence of progres- 
sion of disease or the appearance of metastatic disease 
was accumulated. Disease progression was defined as 
the appearance of new lesions; a decrease in perform- 
ance status of at least two levels, based on the stand- 
ard criteria; or weight loss of more than 10% of weight 
at randomization. Therapy following progression of 
disease was not fixed but rather was left to the discre- 
tion of the individual investigators. 


Results 


One-hundred six patients were entered on study and 
randomized between January 1974 and January 1976. 
Minimum follow-up period at the time of this writing 
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was 24 months with a median follow-up of 36 months. 
Seventeen of 106 patients (16%) were declared in- 
eligible (eight patients) or cancelled prior to treatment 
(nine patients). The reasons for ineligibility were: treat- 
ment administered less than three or more than six 
weeks postoperatively (five patients); insufficient histo- 
logic diagnosis or another cancer (two patients); and 
inadequate oral nutrition (one patient). 

The distribution of patients within and across the 
three treatment arms was analysed for eight char- 
acteristics of the tumor or patient (Table 1). More than 
60% of patients were ambulatory and working (perform- 
ance score 0, 1 and 2). The predominant surgical pro- 
cedure was a biliary bypass or exploration without 
local resection. The pathologic features of the tumors 
(differentiation, scirrhous reaction, site of the primary, 
and histology) were generally balanced across the three 
treatment arms with minor differences related to in- 
dividual interpretation. No major imbalances were ob- 
served, and the minor imbalances were corrected in 
analysis by the Cox model. 

Toxic reactions to therapy were tolerable within all 
three treatment arms. Nausea and vomiting was ex- 
perienced by a minority of patients (25%) and was 
severe in only 346 of patients. No acute or chronic 
episodes of severe radiation enteritis were observed. 
Leukopenia, defined as a white blood count between 
1000 and 4000 cells/mm?, developed in 2/3 of the pa- 
tients receiving 5-FU in the initial six weeks in both 
arms. Among those patients treated with 5-FU signifi- 
cant thrombocytopenia, defined as a platelet count of 
less than 100,000 cells/mm?, developed in only 10%. 
There were no major differences in frequency of toxic 
reactions between the 4000 R plus 5-FU and the 6000 R 
plus 5-FU arms. Two treatment deaths related to 
severe leukopenia and sepsis were reported, one in 
each of the 5- FU-added radiation arms. Fifty-three per 
cent of all patients treated with 5-FU required therapy 
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Fic. 1. Schematic for ran- 
domized clinical trial of 
radiation vs. radiation plus 
5-Fluorouracil in treatment 
of pancreas cancer. 


|! 5Fluorouracil IV bolus 500mg/M* Day 1,2,3 of split course 
radiation followed by weekly maintenance indefinitely 


[ .. ] 2000 Rads radiation dose delivered over 2 week period 


C] 2000 Rads radiation dose delivered to coned field incorporating 
tumor and pancreas only. 
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modification of either the dose or schedule, and 3292 of 
all patients treated with radiotherapy required thera- 
peutic modification. 

The impact of each of the three treatment arms on 
median survival and time to progressive disease is in- 
dicated in Table 2. Survival was measured in weeks 
from the time of randomization which was three to six 
weeks after laparotomy. The median survival was 
significantly superior in those patients receiving either 
4000 R + 5-FU or 6000 R + 5-FU (p < .02 and <.01, 
respectively) when compared to those receiving 6000 R 
alone. The median time to progressive disease was 
significantly superior for those patients receiving either 
4000 R or 6000 R in conjunction with 5-FU (p < .01) 
when compared to those receiving 6000 R alone. 

Eighty-one patients have died and clinical or autopsy 
data is available in these patients. The two predominant 
patterns of progression, each occurring in 40-50% of 
patients, were metastases to the liver by contiguous 
or hematogenous extension and regional extension of 
the tumor in the peripancreatic area. Less than 15% of 
patients developed progressive disease on the basis of a 
decrease in performance status with the exception of 
the radiation-only group within which only 30% were 
defined as progressive disease by objective criteria. 

Median survival data were compared across the 
three treatment arms relative to eight selected prog- 
nostic parameters (Table 3). In each category the 
6000 R-only arm was inferior to 6000 R plus 5-FU and 
in most categories to 4000 R plus 5-FU. The most 
significant prognostic determinants were performance 
Status and degree of differentiation, both of which had 
been balanced between treatment arms by stratification 
in the experimental design. Survival differences were 
observed between institutions but were not Statistically 
significant and were primarily accounted for by minor 
imbalances in patient characteristics entered on Study. 
In a multivariate analysis, the imbalances were cor- 
rected and survival data across institutions were 
equivalent. 

A life table plot of the patient fraction surviving at 
intervals in the three treatment arms as measured from 
time of randomization confirms the inferiority of the 
treatment arm in which patients were treated with 
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TABLE 1. Patient Characteristics by Treatment Group 








Patients 
Patient 4000R 6000 
Characteristic +5- FU 4 S-FU 6000R Totals 
Sex 
Male 16 17 16 49 
Female 13 15 12 40 
Age (One patient 
age unknown) 
Under 50 5 6 6 17 
50-59 12 10 10 32 
60-69 8 12 10 30 
Over 70 3 4 2 9 
Initial Performance 
Status* 
0-1 21 16 16 53 
2-3 8 16 12 36 
Site of Primary 
Head 23 23 18 64 
Other Single 3 5 l 9 
Multiple 3 4 9 16 
Surgery 
Exploratory Only 12 12 7 31 
Bypass 15 18 20 53 
Other 2 2 l 5 
Histology 
Ductal 21 23 20 64 
Other 8 9 8 25 
Scirrhous Reaction 
No 14 12 14 40 
Yes 15 20 14 49 
Degree of 
Differentiation 
Well 6 6 8 20 
Moderate 18 20 17 55 
Poor 5 6 3 14 


* Performance Score: 0 Full Activity; 1 Able to work part time; 
2 Unable to work but up and about >50% of waking hours; 
3 Capable of self care but in bed or chair >50% of waking hours; 
4 Total bed confinement, incapable of self care. 


6000 R alone (Fig. 2). Eleven per cent of the latter treat- 
ment group survived one year. The percentage of 
patients alive at one year for the 4000 R + 5-FU treat- 
ment group was 38%, and for the 6000 R + 5-FU group 
survival at one year was 36%. 


Discussion 


The objective of this clinical trial was to confirm and 
extend previous studies which had either employed 


TABLE 2. Comparison of Time to Progression and Survival in Three Treatment Groups 


4000R + 5 — FU 


Median Survival U 36 wks. 
Median Survival C 33 wks. 
Median Time to Progression 28 wks. 


Treatment Program 


6000R + 5 — FU 6000R Totals 
40 wks. 20 wks. 30 wks. 
39 wks. 23 wks. 30 wks. 
34 wks. 14 wks. 22 wks. 


U = Uncorrected. C = Corrected by multivariate model for minor imbalances within treatment groups. 
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TABLE 3. Median Survival Data Related to the Eight Prognostic Variables for Regional Pancreas Cancer 
eee 


Treatment Groups 





Patient Characteristic 


4000R + 5 — FU 


6000R + 5 — FU Totals 


eee 


Sex 

Male 36 wks. 

Female 37 wks. 
Age (One patient age unknown) 

Under 50 23 wks. 

50-59 39 wks. 

60-69 35 wks. 
Initial performance status 

0-1 38 wks. 

2-3 31 wks. 
Site of primary 

Head 38 wks. 
Surgery 

Exploratory Only 29 wks. 

Bypass 40 wks. 
Histology 

Ductal 46 wks. 

Other 16 wks. 
Scirrhous reaction 

No 69 wks. 

Yes 32 wks. 
Degree of differentiation 

Well 30 wks. 

Moderate 41 wks. 

Poor 14 wks. 


44 wks. 20 wks 29 wks. 
38 wks. 20 wks 30 wks. 
36 wks. 30 wks 28 wks. 
60 wks. 19 wks 34 wks. 
28 wks. 21 wks 26 wks. 
52 wks. 23 wks 35 wks. 
27 wks. 18 wks 24 wks. 
39 wks. 20 wks 32 wks. 
52 wks. 31 wks 34 wks. 
43 wks. 21 wks 28 wks. 
39 wks. 22 wks 33 wks. 
61 wks. 17 wks 21 wks. 
46 wks. 20 wks 31 wks. 
36 wks. 21 wks 29 wks. 
67 wks. 28 wks 34 wks. 
46 wks. 18 wks 33 wks. 
21 wks. 16 wks 17 wks. 





high dose radiation to 6000 R or the addition of 5-FU to 
radiation.?* The results of the present study indicate 
that high dose radiation alone is not effective therapy 
for regional pancreatic cancer. Furthermore, the re- 
sults confirm that the addition of 5-FU to radiation im- 
proves survival. The experimental design of the study 
did not allow for determining the effectiveness of radia- 
tion therapy in relation to no therapy or to chemo- 
therapy alone. 

The data did not demonstrate a significant difference 
with regard to toxicity or survival between the two 
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Fic. 2. Life table plot of survival for three treatment arms. 


treatment groups receiving radiation therapy at two 
dose levels in conjunction with 5-FU. An extended 
study of these two treatment arms is being analysed 
and will be the subject of a subsequent report. 

Future studies of pancreatic cancer may explore im- 
provement of radiation therapy techniques or the use of 
alternative drugs to 5-FU. Intrapancreatic implanta- 
tion of radioisotopic material and improved treatment 
planning with a computerized body scanner and ex- 
ternal beam therapy are two of the possible irradia- 
tion techniques to be explored. Adriamycin, an anthra- 
cycline analogue with radiation sensitizing properties 
and some marginal activity in pancreatic cancer, is one 
of the potential alternative drugs to be used. 
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100 HLA-identical Sibling Transplants 


Prognostic Factors Other than Histocompatibility 


NANCY L. ASCHER, M.D., RICHARD L. SIMMONS, M.D., HARRIET NOREEN, B.S., E. JANE VANHOOK, R.N., 
RICHARD J. HOWARD, M.D., DAVID E. R. SUTHERLAND, M.D., JOHN S. NAJARIAN, M.D. 


Analysis of 100 patients receiving HLA identical sibling trans- 
plants was performed. Excellent graft survival demonstrated in 
the group attests to the importance of matching serological 
determined antigens. There seems to be a modest beneficial 
effect on antilymphoblast globulin in low dosage, but not in high 
doses. Insulin dependent diabetes mellitus results in a signifi- 
cant negative influence on patient survival and graft function in 
the male recipient but not in the female. A particularly striking 
point that emerges is the potential hazard in incorrectly treat- 
ing for rejection. Rejection occurs very rarely in these patients; 
in a patient with deteriorating renal function, etiologies other 
than rejection should be vigorously sought (including trans- 
cutaneous biopsy) prior to initiation of rejection therapy. 


HE SURVIVAL OF TRANSPLANTED KIDNEYS from 
T a sibling matched at the major histocompatibility 
locus (HLA) far surpass those from poorer matched 
relatives or even well matched cadavers. Nonetheless, 
the pooled results from transplant registries!! and from 
individual centers®!%!5-20 demonstrate a small but con- 
stant risk of graft failure in HLA identical grafts (as de- 
fined by serological techniques)! attesting to the im- 
portance of other factors in transplant success. The 
HLA identical sibling transplant population is a useful 
study group because histoincompatibility at least be- 
tween the serologically determined HLA-A and B anti- 
gens has been eliminated. The purpose of the present 
paper was to analyze a relatively large population of 
HLA matched grafts at a single institution in order to a) 
define the risks of long-term immunosuppression, b) 
study the influences of weaker, nonserologically deter- 
mined antigens, c) define specific infectious and cardio- 
vascular complications and d) identify specific high risk 
groups. 
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Materials and Methods 


From January 1, 1968 through December 31, 1976 
one hundred first transplants have been performed be- 
tween HLA identical siblings at the University of 
Minnesota Hospitals. No second or subsequent trans- 
plants were included in this analysis. There was only 
one set of monozygotic twins in this group. Our tissue 
typing and crossmatching techniques have been previ- 
ously described. The following HLA antigen spec- 
ificities are routinely identified in our laboratories: 
HLA-A1, A2, A28, A3, A9, AW23, A10, AW25, 
AW26, All, A29, AW30, AW31, AW32, AW33, 
AW34, AW36, AW43; HLA-B5$, BW35, B18, B7, 
BW22, B27, B8, B12, B13, BW40, B14, BW15, BW16, 
BWI7, BW21, BW37, BW39, BW41, BW42. Although 
the following crossreacting antigens are identified. 
the designation of a donor-recipient pair as HLA 
identical did not include reclassification according to 
crossreacting antigens (HLA-A: AI = A3 = All, 


A2 = A28, A9 = A23-A24, A10 = AII-AW26 
= AW24 = AW32, AW30 = AW32 = AW33, 
A10 = A17; HLA-B: B5 = B15 = B17 = B18 
= BW21 = BW35, B7 = B27 = BW22, B7 = B13 


= B40, B8 = B14, B12 = B21).* Sera to identify all 
antigenic specificities were not available for the first few 
years and sera to identify antigens determined by the 
C, Dand Dw subloci have only recently become avail- 
able. Genotyping was not routinely performed. Thus, 
“HLA identity" for the purposes of this paper is 
equivalent to phenotypic identity at the HLA-A and B 
subloci as determined by serotyping with reagents 
available prior to transplantation during these years. 
If less than four antigens were identified but all identi- 
fied antigens were identical, the HLA match was none- 


0003-4932/79/0200/0209 $00.90 © J. B. Lippincott Company 


209 


210 


theless considered identical. We recognize the poten- 
tial errors in identification of incompatibilities utilizing 
these techniques but these are the methods which are 
clinically available at almost all centers and generally 
serve as the basis of donor selection. 

Mixed leukocyte cultures were performed on 3l 
donor-recipient pairs using a micromethod.'® Re- 
sponding cells, 2 x 10°, were used in each 0.2 ml cul- 
ture with 1 x 105,2 x 10° or 4 x 10° stimulating cells 
incubated with 50 ug of mitomycin C/ml of cell suspen- 
sion. Mixed cultures were prepared using cells of the 
recipient as the responding cell population. To these 
cultures were added mitomycin treated cells of the 
donor or recipient as the stimulating cell population. 
After five days of incubation the cultures were labelled 
with 1 aCi of radioactive thymidine (specific activity 
16-18 Ci/mmole). The cultures were harvested 18 
hours later by precipitation onto glass fiber filters which 
were counted using a Unilux-2A liquid scintillation 
counter.? Means of triplicate culture counts per minute 
value were determined. A stimulation index was cal- 
culated by dividing the amount of proliferation seen 
after allogeneic stimulation (as determined by total 
thymidine incorporation) by the amount of prolifera- 
tion induced by syngeneic stimulation. An index less 
than 2.5 was considered to represent no stimulation; be- 
tween 2.5 and 5.0 the results were considered equiv- 
ocal; and above 5.0 was considered positive stimula- 
tion. 

Sixty-three of these patients were nondiabetic; 37 
were insulin-dependent diabetics. Sixty-seven patients 
were male. All patients have been followed a minimum 
of one year and several patients have been followed 
eight years. The immunosuppressive treatment of kid- 
ney recipients has been previously described in de- 
tail.!* Briefly, the administration of azathioprine (5 mg/ 
kg/day) is begun on the day of the transplant opera- 
tion and the dose is tapered to a maintenance level of 
2.0-2.5 mg/kg/day; the administration of prednisone 
between 1968-75 was begun at 2.0 mg/kg/day and 
tapered to maintenance levels of 0.25—0.2 mg/kg/day 
by the first year. Further, very gradual reductions were 
made thereafter but prednisone was not discontinued 
at any time. Since 1975, the initial prednisone dose has 
been 1.0 mg/kg/day but the maintenance doses have 
remained the same. 

Almost all these patients received antilymphoblast 
globulin (ALG) daily for 14 days following transplanta- 
tion.*? The standard treatment for rejection was an in- 
crease in the patient's prednisone dose to 2 mg/kg/ 
day with gradual tapering to maintenance levels with- 
out change in azathioprine dose. In some cases a 
steroid bolus of 1 g methyl prednisolone intravenously 
was given on each of three consecutive days. Results 
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are noted in terms of patient survival and graft function; 
all causes of graft loss after transplantation including 
death with functioning kidney are included. All deaths 
including those occurring on dialysis long after trans- 
plant nephrectomy or following subsequent trans- 
plantation from any donor source are included. Life 
table analysis was utilized to compute the survival 
curves.’ 

Rejection was defined clinically as a rise in serum 
creatinine and/or blood urea nitrogen levels with asso- 
ciated clinical findings such as weight gain, increased 
blood pressure and decreased urine output suggestive 
of impaired renal function. In most cases an impres- 
sion of rejection was confirmed by percutaneous needle 
biopsy of the transplanted organ. 


Results 


Patient Survival and Graft Function After Trans- 
plantation of HLA Identical Sibling Grafts (Fig. 1) 


The entire population displays a two year patient 
survival of 92.6% and a graft function rate at two years 
of 88.5%. Analysis at eight years reveals a graft func- 
tion rate of 79.7%. As is noted with other groups of 
transplant recipients, the majority of graft loss occurs 
within the first six months following transplantation; 
following this time period the graft function declines at 
a slower rate. 


Effect of Diabetes on Patient Survival and Graft 
Function After Transplantation of HLA _ Identical 
Sibling Grafts (Fig. 2) 


We have noted previously that diabetes is an im- 
portant factor in patient survival and graft function; its 
importance is apparent among this population both in 
terms of patient survival (82% four year survival in 
diabetics vs 95% in nondiabetics) and graft function 
(80% four year in diabetics vs 92% in nondiabetic pa- 
tients). In both groups the principal time for graft loss 
is within the first year after transplantation. These dif- 
ferences in patient survival and graft function are sta- 
tistically significant (p < 0.05). 


Effect of Recipient Sex and Diabetic Status on Graft 
Function in Recipients of HLA Identical Sibling 
Transplants (Table 1) 


Female patients have better overall current patient 
survival and graft function than their male counter- 
parts (100 vs 85% patient survival and 97 vs 82.1% 
graft function). Although diabetes continues to be a 
negative influence on graft function in male patients 
(75% in diabetics vs 87.5% in nondiabetics), its signifi- 
cance is not apparent in female patients (100% graft 
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function in diabetics vs 95.796 in nondiabetics). Cardio- 
vascular and infectious complications which are fre- 
quently seen in diabetic patients appear to affect only 
the males in this study population. Because of the 
poorer diabetic results (at least in males) the remainder 
of this analysis separates patients according to their 
diabetic status. 


Effect of Recipient Age and Diabetic Status on Graft 
Function in Recipients of HLA Identical Sibling 
Transplants 


If the diabetic population was skewed toward 
younger (<10 years) or older (>40 years) patients who 
might be at higher risk,!°!7 the worst results in the 
diabetics might be explained on this basis. The non- 
diabetic and diabetic recipient populations were 
analyzed according to age distribution. There are no 
diabetic recipients in the pediatric high risk group and 
no disproportion of diabetics in the older groups. The 
diabetic patients are clustered in the 20—49 year age 
range and diabetic patients in each decade have similar 
graft function rates. However, matched for age, 
diabetic patients have poorer patient survival and graft 
function than nondiabetics (data not shown). 


Effect of Age and Recipient Sex on Graft Function in 
Nondiabetic and Diabetic Recipients of HLA Identical 
Sibling Grafts (Table 2) 


When the three variables of patient age, sex and 
diabetic status are examined in combination, several 
points emerge. Diabetic females have comparable 


overall patient survival and graft function with their 
nondiabetic counterparts. Diabetic and nondiabetic 
females of both age ranges have equivalent patient 
survival and graft function. Similarly, in nondiabetic 
males, there is no difference seen when the patient's 
age is considered. Diabetic males, however, have 
poorer results and in particular, males under 40 years 
of age are the highest risk group with only 67% current 
overall patient survival and graft function. Seven of 27 
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Fic. 2. Cumulative graft function in 100 recipients of HLA-identical 
sibling transplants according to the diabetic status of the recipient. 
Note superior graft function results in the nondiabetic patients. 


212 


ASCHER AND OTHERS 


Ann. Surg. e February 1979 


TABLE 1. Effect of Recipient Sex and Diabetic Status on Current Patient Survival and Graft Function in Recipients 
of HLA-identical Sibling Grafts 
eee 


Nondiabetic 


Survival (%) Function (%) 


Survival (%) 


Diabetic Total 


Function (%) Survival (%) Function (%) 


—————————————————————————————— Ra 


Male 37/40 (93) 35/40 (88) 20/27 (74) 20/27 (74) 57/67 (85) 55/67 (82) 
Female 23/23 (100) 22/23 (96) 10/10 (100) 10/10 (100) 33/33 (100) 32/33 (97) 
Total 60/63 (95) 57/63 (91) 30/37 (81) 30/37 (81) 90/100 (90) 87/100 (87) 





diabetics have died: all males, and six of seven were 
younger than 40. 


Effect of Donor and Recipient Sex on Graft Function 
in Nondiabetic and Diabetic Recipients of HLA 
Identical Sibling Grafts (Table 3) 


There has been some evidence that weak, sex linked 
antigens may play some role in allograft rejection in 
animals. If this were the case, we would expect poorer 
graft function results among female recipients of grafts 
from male donors. Instead, both nondiabetic and 
diabetic females who received *‘mismatched” grafts in 
terms of donor-recipient sex matching had 100% graft 
function. The number of patients is small, but certainly 
weights the existing evidence against the significance of 
sex linked antigen disparity. 


Correlation of Stimulation Index on Graft Outcome 
in Recipients of HLA Identical Sibling Transplants 


In five of 31 patients in whom mixed lymphocyte 
cultures were performed, the stimulation index was 
greater than 5.0 and considered positive. One of these 
patients suffered early rejection with massive pro- 
teinuria eventuating in graft loss: a septic death fol- 
lowed a second (cadaver) transplant. A second patient 
suffered two early rejections but has kept her graft. The 
remaining three patients had no rejection episodes and 
enjoy normal renal function. Among the remaining 26 
patients with negative stimulation indices (all —2.5) 


TABLE 2. Effect of Recipient Sex, Age and Diabetic Status 
on Current Patient Survival and Graft Function in 
Recipients of HLA-identical Sibling Grafts 


Nondiabetic Diabetic 

Survival Function Survival Function 

(9€) (96) (96) (9€) 
Male 37/40 (93) 35/40 (88) 20/27 (74) 20/27 (74) 
<40 years 26/28 (93) 24/28 (86) 12/18 (67) 12/18 (67) 
>40 years 11/12 (92) 11/12 (92) 8/9 (89) 8/9 (89) 
Female 23/23 (100) 22/23 (96) 10/10(100) 10/10 (100) 
<40 years 16/16 (100) 15/16 (94) 10/10 (100) 10/10 (100) 

=40 years 7/7 (100) 7/7 (100) — — 


there were three episodes of rejection, all of which were 
reversed; one of the three patients currently has com- 
promised renal function (serum creatinine 2.1 mg%). 
Unfortunately too few of our patients were tested by 
mixed lymphocyte culture test to draw conclusions 
about its usefulness. 


Effect of Antilymphoblast Globulin (ALG) Dose on 
Graft Function in Nondiabetic and Diabetic Recipi- 
ents of HLA Identical Sibling Transplants ( Table 4) 


In 86 patients precise data was available specifying 
the exact dose of ALG administered following trans- 
plantation. In contrast to the results seen in well- 
matched cadaver recipients in whom high dose (>25 
mg/kg/day) ALG is beneficial;? increments in ALG 
dose have proven to be of no value in determining the 
rate of graft function; in fact, doses over 15 mg/kg in 
these patients are associated with poorer graft function. 
Five patients received no ALG and three of the five had 
early reversible rejection episodes but currently have 
good graft function. 


Current Status of HLA Identical Transplant Recipi- 
ents Who Had No Rejection Episodes (Table 5) 


Seventy-five per cent (47/63) of nondiabetics and 
7696 (28/37) of diabetics had no rejection episodes and 
currently enjoy good health. The average serum 
creatinine for the two groups are 1.2 mg% and 1.1 mg% 
respectively and their average daily prednisone dos- 
ages are 12.5 mg and 11 mg respectively. 


TABLE 3. Effects of Matching or Mismatching Donor and Recipient 
Sex on Current Graft Function ir Nondiabetic and Diabetic 
Recipients of HLA-identical Sibling Grafts 


Donor 
Recipient Male (4c) Female (96) 
Male 27/32 (84) 28/35 (80) 
Nondiabetic 18/18 (100) 18/23 (78) 
Diabetic 9/14 (64) 10/12 (83) 
Female 20/20 (100) 12/13 (92) 
Nondiabetic 16/16 (100) 6/7 (86) 
Diabetic 4/4 (100) 6/6 (100) 
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TABLE 4. Effect of Average Antilymphocyte Globulin (ALG) Dose on Current Patient Survival (PS) and Graft Function (GF) 
in Recipients of HLA-identical Sibling Grafts 


——————À— € 


Nondiabetic Diabetic Total 
ALG Dose PS (96) GF (96) PS (96) GF (92) PS (96) GF (96) 
0-15 mg/kg 25/25 (100) 24/25 (94) 12/13 (92) 12/13 (92) 37/38 (97) 36/38 (95) 
16-25 mg/kg 23/25 (92) 21/25 (84) 14/16 (88) 14/16 (88) 37/41 (90) 35/41 (85) 
>25 mg/kg 2/2 (100) 2/2 (100) 3/5 (60) 3/5 (60) NI Gl) 5/7 (71) 


Note: Since 7/75 ALG dose = 10 mg/kg/day. 


Current Status of HLA Identical Transplant Recipi- 
ents Who Have Been Treated for Rejection Episodes 
(Table 6) 


Twenty-five per cent (16/63) of nondiabetic patients 
were treated for rejection, defined as rise in serum 
creatinine, clinical evidence of abnormal renal function 
and abnormal renogram. Of these 16 patients, five were 
in fact misdiagnosed as rejection. Three patients had 
technical complications (two ureteral complications 
and one renal artery stenosis), the diagnoses of which 
were made while the patients were being treated for 
rejection; these three patients have recovered follow- 
ing correction of their technical problems and have 
good renal function. Two patients with cytomegalo- 
virus infection were incorrectly diagnosed as having 
rejection and begun on rejection therapy; both of 
these patients died of overwhelming viral sepsis. Thus, 
of the 16 (25%) nondiabetic patients treated for rejec- 
tion, only 11/63 (17%) in fact had actual rejection 
episodes. Seven patients had a single reversible rejec- 
tion episode with recovery of slightly compromised 
renal function (current average serum creatinine of 1.37 
mg%). One patient treated for two rejections has also 
recovered; though with compromised renal function 
(serum creatinine of 2.3 mg%). Three nondiabetic pa- 
tients had more than two rejections and ultimately lost 
their grafts. Two of these patients are currently well 
(one is being treated with hemodialysis and the other 
has received a second allograft) and the third patient 
died following a second transplant. 





patients with only one rejection are currently well with 
slightly compromised renal function (average serum 
creatinine of 1.6 mg%). Two patients had two rejections 
and have recovered (average serum creatinine of 1.5 
mg%). One patient with greater than two rejections 
lost his graft and died following a second transplant. 


Complications Following HLA Identical Nondiabetic 
and Diabetic Sibling Transplantation 


As shown in Table 7, a significant number of non- 
diabetic patients have complications following trans- 
plantation, though the majority of complications were 
not life threatening. Thirty-two per cent (20/63) pa- 
tients had minor infections defined as those infectious 
processes not necessitating parenteral antibiotics or pa- 
tient hospitalization. Ten per cent (6/63) had major in- 
fections which proved to be of viral origin in five; in two 
patients as noted previously, rejection therapy was in- 
correctly administered and these patients ultimately 
died. One patient had a myocardial infarction with 
recovery, four patients displayed chemical evidence of 
liver dysfunction (without clinical evidence of progres- 
sion) and one patient developed squamous cell car- 
cinoma of the skin treated with local excision. Seven 
patients (12%) suffered from technical complications 
after transplantation; two had bowel adhesions re- 


TABLE 6. Ultimate Diagnosis and Outcome in Nondiabetic and 
Diabetic Recipients of HLA-identical Sibling Grafts 
Who Were Treated for Rejection 








Nine of the 37 diabetic patients (25%) were treated Number 
f n ti T j h : . di d I d of Ultimate 
or rejection. 1 wo wit Sepsis were misdiagnosed ini- Patients (%) Diagnosis Outcome 
tially (treatment for rejection was begun) and ultimately 
. e cig . . ‘9 Nondiabetic 16/63 (25) 3 (Tech) Re 
died. Seven patients (19%) had ‘‘real rejections.’’ Four i CHE E 
11/63 (17) "real rejections” 
7 (1 rejection) Recovery (1.37) 
TABLE 5. Current Clinical Status of HLA-identical Sibling Graft | (2 rejections) Recovery (2.3) 
Recipients Who Have Had No Rejection Episodes 3 (>2 rejections) I well on dialysis 
1 well post 2nd Tx 
Average Average | died post 2nd Tx 
# Patients Serum Prednisone Diabetics 9/37 (25) 2 (Sepsis) Death 
(96) Creatinine Dose/Day : LS 
7/37 (19) real rejections 


d ———————————— — — n—— 
Nondiabetics 47/63 (75) 1.2 mg% 12.5 mg 
Diabetics 28/37 (76) 1.1 mg% 11.0 mg 
l ————— ÀÁÉEÉM a ee tae 


4 (1 rejection) Recovery (1.6) 
2 (2 rejections) Recovery (1.5) 
1 (22 rejections) Death post 2nd Tx 


_eeeererereee——— aaa 
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TABLE 7. Complications in Nondiabetic and Diabetic Recipients of HLA-identical Sibling Grafts 
aa MM MM 1 

Minor Major Liver 
Infection Infection Vascular Technical Dysfunction Cancer 
Nondiabetics 20/63 6/63* 1/63 Sut" 4/63 eges 
(32%) (10%) (2%) (12%) (6%) (2%) 
Diabetics 13/37 5/377 5/371 3/378 1/37 — 
(35%) (14%) (14%) (11%) (3%) 


* CMV in 5 (2 fatal). **Two bowel adhesions (intraperitoneal 
grafts). Four ureteral complications (1 — graft loss, 2 — "'rejec- 
tion"). One renal artery stenosis — "rejection". ***Squamous cell 


quiring lysis following placement of intraperitoneal 
grafts, four patients had ureteral complications (one led 
to graft loss and two were misdiagnosed initially as re- 
jections) and one patient had renal artery stenosis. 
There were no primary wound infections. Postopera- 
tive complications among the diabetic patients in this 
group generally followed the pattern of the nondiabetic. 
The one notable exception shown is the seven-fold 
increased incidence of vascular complications in this 
group including four myocardial infarctions leading to 
death in two. These infarcts all occurred in males. No 
females had vascular complications and the higher in- 
cidence of atherosclerotic complications in diabetic 
males may play an important role in their overall poorer 
patient survival and graft function. 


Etiology of Graft Loss and Recipient Death in HLA 
Identical Sibling Transplants 


Table 8 summarizes the various causes of graft 
failure and ultimate outcome of each patient. One half 
of the nondiabetic patients are well following graft loss; 
death in this group of patients was always due to some 
type of sepsis. In contrast, graft loss in diabetic patients 
was invariably followed by death either immediately in 


carcinoma of the skin. * Two treated for "rejection" — fatal. iFour 
myocardial infarctions (2 fatal). $Two ureteral complications 
(1 — graft loss). One renal artery stenosis thrombosis —> graft loss. 


four patients or after a second graft in three. More than 
half of the diabetic patients died with functioning first 
allografts; two following myocardial infarcts and two 
with sepsis. There were no deaths (and only one graft 
loss due to rejection) among nondiabetic and diabetic 
female patients. 


Discussion 


Since the HLA complex represents the major histo- 
compatibility locus in man, renal transplantation be- 
tween HLA identical siblings would be expected to 
result in superior patient survival and graft function 
when compared to recipients of all other related or 
cadaver allografts. These results are borne out both in 
studies pooling the results of many small centers in 
which 82% two year graft function is seen"! and in single 
center studies where two year function ranges from 85 
to 10092.2:14:1520 Although immune responsiveness has 
been documented between serologically determined 
HLA identical sibling pairs using mixed lymphocyte 
culture techniques,‘ inhibition of macrophage migra- 
tion?! and skin grafting experiments, in general these 
patients are felt to represent a minimal risk popula- 
tion for receiving grafts.?!!2.144520 Almost 25% of 


TABLE 8. Etiology of Death and Graft Loss in Recipients of Phenotypically HLA-identical Grafts 


a E n e __— 


Age/Sex Graft Failure Outcome 
a MM. An 

Nondiabetics 

l 25/M Rejection (8 months) Well post 3rd tx 

2 39/M Tech TUN (1 month) Well post 2nd tx 

3 19/F Rejection (4 months) Well on dialysis 

4 29/M Rejection (22 months) Death — sepsis post 2nd tx 

5 52/M Death* (5 months) Death — CM V 

6 24/M Death* (2 months) Death — CM V 
Diabetics 

l 30/M Thrombosis renal artery (10 days) Death— sepsis post 2nd tx 

2 33/M Rejection (8 months) Death—sepsis post 2nd tx 

3 30/M Tech TUN (3 months) Death—uremia post loss of 2nd tx 

4 35/M Death* (24 months) Death — myecardial infarction 

5 28/M Death* (9 months) Death — myecardial infarction 

6 24/M Death* (1 month) Death — sepsis 

7 47/M Death* (1 month) Death — viral sepsis 


* Death — died with functioning kidney. 
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Seigler's patients are maintained on azathioprine with- 
out daily steroid.!? 

In all these series as well as our own, a small per- 
centage of patients lose their grafts and lives. We feel 
this is an important group to study for two major 
reasons. First, it would be desirable to achieve optimal 
transplant results in the group immunologically best 
suited for transplantation; and we hope a critical 
assessment of our failures in this group might improve 
our results. In addition, because major serological 
histoincompatibility is not an obstacle to graft function, 
these patients afford us an opportunity to study the ef- 
fects of diabetes mellitus, recipient age, recipient sex, 
recipient -donor sex matching, ALG dose, long-term 
steroid use and minor degrees of histoincompatibility 
for which in vitro testing has not yet been developed. 

Diabetes once more’? proves to be an important risk 
factor even in the face of serological histocompatibility 
both for patient survival and graft function. We have 
previously found that diabetic transplant recipients 
have a higher incidence of technical problems,!" vas- 
cular disease!’ and septic complications.!°:!7 The effect 
of the underlying disease process is further magnified in 
this subgroup of well matched patients. Nineteen per 
cent of our diabetic patients have died compared to 6% 
of the nondiabetic patients. Whereas sepsis was the 
major etiologic factor resulting in death in both groups 
of patients; an additional two diabetic patients died of 
cardiovascular disease. It is striking that the poorer 
results are limited to male diabetics. It is likely that 
steroid induced atheromatous changes are particularly 
marked in the male diabetic but their increased sus- 
ceptibility to infectious complications when compared 
to female diabetics was unexpected. 

The three diabetic patients who lost their kidneys 
all died following retransplantation from cadaver 
donors. This contrasts to three of the four nondiabetic 
patients who lost their grafts and are currently well (two 
following retransplantation). This strongly supports 
our previous findings that diabetic patients do not 
tolerate graft loss and retransplantation.!? 

There were four graft losses from within the entire 
group due to rejection, presumably on the basis of 
minor histoincompatibilities, although the early in- 
ability to identify entire sets of serological determinants 
make it possible that rejection was on the basis of HLA 
differences. One ofthe five patients with positive mixed 
lymphocyte reaction against the donor suffered pro- 
gressive unrelenting rejection with massive proteinuria 
(within one month); likely reflecting major incom- 
patibility at the HLA-D or Dw locus. MLC reactivity 
was not determined in the other three so that it is impos- 
sible to determine whether such incompatibilities only 
correlate with rejection. Reversible rejection reactions 
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appear to be slightly more common in the five patients 
who had known MLC incompatibility, but 80% of them 
still maintain graft function suggesting that MLC re- 
activity Is certainly not a complete contraindication to 
transplantation form an otherwise compatible sibling. 
Other investigations have clearly shown the value of 
MLC testing in predicting rejection: it is possible that 
altering the immunosuppressive protocol may be in- 
dicated in these patients. 

It is more alarming that in this serologically well 
matched population an equal number of patients (four) 
lost their lives when an incorrect diagnosis of rejec- 
tion was made and treatment initiated in the face of a 
mild initially unrecognized infectious process. In these 
patients, in whom real rejection episodes (utilizing our 
current immunosuppressive regime) are relatively 
uncommon (<20%) all effort should be made to clearly 
establish a diagnosis of rejection (utilizing renogram, 
echogram and percutaneous biopsy) before additional 
immunosuppressive therapy is instituted. 

Technical complications (1296) and losses were rela- 
tively common among these patients and probably 
reflect a more realistic incidence of such complications 
which in other patient populations are masked by the 
concurrent presence of rejection. We have previously 
emphasized that technical complications are often 
mistaken for rejections and that "'pseudorejection ' 
responds, at least transiently, to increased steroid ad- 
ministration.?!? Overtreatment of "rejection" can be 
avoided by a skeptical attitude toward rejection in these 
patients and a more thorough clinical evaluation (in- 
cluding biopsy). 

The extrarenal complications seen in these patients 
usually did not affect longterm graft function. We have 
not yet found steroid induced ulcers, steroid cataracts 
or steroid induced diabetes mellitus in this well 
matched group of patients. We have seen all of these 
complications in less well matched patients!* and they 
have been seen in HLA identical graft recipients at 
other centers.^!? Histological evidence of diabetic 
renal disease has been found in our diabetic HLA 
matched patients: though the clinical significance of 
these changes is not yet apparent even in grafts sur- 
viving more then eight years. Clinical and histological 
evidence of other recurrent disease has not been recog- 
nized in these patients in contrast to that reported in 
other series.?!* 

In our search for possible effects of minor histo- 
compatible loci we cannot attach any significance to the 
influence of the antigens linked to the sex chromosome; 
females receiving grafts from male donors had perfect 
graft function. The number of patients involved is ad- 
mittedly small but nonetheless agrees with pooled 
center Registry data.’ 
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Unlike our results in cadaver transplantation, the 
beneficial effect of antilymphoblast globulin in HLA 
identical sibling transplantation is not clear. The best 
results appear at low ALG doses (0— 15 mg/kg); poorer 
graft function results are seen at higher dosages. This 
raises the question of whether ALG is of any benefit 
whatsoever in these optimally serologically matched 
patients. Among the 45 HLA identical recipients in the 
Duke series who received no ALG, only 17 (38%) had 
no rejection episodes.'? In contrast, in our Own series 
where ALG was almost uniformly administered, 76% 
of the 100 patients had no rejection episodes. Addi- 
tionally, three of the five patients who received no 
ALG did have rejection episodes. Because of our 
results in these patients who were only phenotypically 
matched (as opposed to Seigler's group who were also 
genotyped and as such should theoretically enjoy less 
rejections), we feel ALG may still play an important 
beneficial role in the management of these patients. 
However, the lower doses would appear to be sufficient 
since overimmunosuppression appears to be the major 
problem in the well matched patient. 

In summary our data confirm the superior results 
possible in HLA identical transplantation, support the 
modest beneficial effects of ALG, and underline the 
significant negative influence of insulin. dependent 
diabetes mellitus on patient survival and graft function 
in the male recipient. In this high risk group, the addi- 
tional atherosclerosis inducing potential of steroids 
may be particularly detrimental and perhaps these pa- 
tients should be maintained on a lower steroid dosage 
or converted to alternate day steroid therapy. A par- 
ticularly striking point that emerges from these data is 
the hazard involved in incorrectly treating for rejection. 
An equal number of patients died as a result of rejec- 
tion therapy as those who lost grafts as a result of rejec- 
tion. In these patients, in whom rejection is compara- 
tively rare, a careful search for other etiologies of 
impaired renal function should be made prior to institu- 
tion of rejection therapy. Mixed lymphocyte reactivity 
may well provide a helpful additional test in predicting 
those patients who might be expected to have more 
severe Or more frequent rejection episodes. 
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Results of Surgical Treatment of Chronic Pancreatitis 


Report of 142 Cases 


THOMAS TAYLOR WHITE, M.D.,*ANTHONY H. SLAVOTINEK, M.D.* 


The authors report on 142 patients treated surgically for 
chronic pancreatitis. They had an average age of 43.5; 34.5% 
were calcific; 62.7% were alcoholics; 28.9% had cysts; 19% had 
diabetes; 16.9% had steatorrhea; and all had pain. A follow- 
up of 55 patients undergoing pancreaticojejunostomy showed 
that, 4-21 years following operation 16 had marked improve- 
ment, 11 had some relief, four were not relieved from pain, and 
24 had died, three within one month postoperatively and 21 
later. Eighty to ninety-five per cent pancreatectomy was more 
effective in relieving pain in the 9 patients subjected to this type 
of resection than was the 50-80% pancreatic resection used in 
16 patients. Pancreaticoduodenectomy was of some value in 
three of five patients so operated. Celiac ganglionectomy, used 
in 22 patients, and sphincteroplasty, used in 35 patients, were 
less effective in relieving symptoms than the other procedures. 


HE MORTALITY AND MORBIDITY from chronic pan- 
T creatitis remains high in spite of the development 
of a number of types of operative procedures to treat 
the complications of this disease. This is partly because 
chronic pancreatitis is in most instances only one of 
several complications of chronic alcoholism, and that 
the other complications are unaffected by our operative 
procedures. The main effect, that of relieving pain 
produced by the pancreatitis, does not affect the 
hepatic, gastric, or other diseases associated with al- 
coholism. The purpose of this study is to review the 
experience with these procedures as carried out by one 
surgeon in the Pacific Northwest of the United States, 
and to compare the relative value of pancreatic resec- 
tion as opposed to pancreaticojejunostomy and celiac 
ganglionectomy. We would, at the same time, like to 
show that cholecystectomy accompanied by sphinc- 
teroplasty is of no value in the treatment of this disease 
process. We would also like to point out what factors 
are useful in selecting a specific operation for a given 
patient, and compare the present series to prior ones. 
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Materials and Methods 


The patients in this series were selected from among 
275 patients with acute and chronic pancreatitis per- 
sonally seen, treated, and followed by the senior author 
from 1953 to 1971. One hundred forty-two of these pa- 
tients were classified as having chronic pancreatitis 
according to the criteria outlined in the Symposium 
held in Marseilles in 1965152. About 60% of these pa- 
tients were proven chronic alcoholics. All had had con- 
tinuous abdominal pain for two or more years, and in 
each instance the diagnosis had been confirmed by 
operative biopsy, by gross changes in the pancreas as 
seen at surgery, and/or by autopsy. Only 85 of the 142 
patients with chronic pancreatitis had a direct pro- 
cedure performed on the pancreas such as resection or 
pancreaticojejunostomy, 22 additional patients were 
subjected to celiac ganglionectomy, and 35 others had 
their common bile duct drained by sphincteroplasty. 
Of the 85 patients who had an operative procedure 
carried out directly on the pancreas, 55 had a latero- 
lateral pancreaticojejunostomy 10 cm in length or 
greater, of the type which has been described by our- 
selves and others on several prior occasions.?:5:19.19.20.. 
71773 The short openings in the pancreas described 
by Duval,?* Leger,!*!* Mercadier,'® and others? 10-12-13-18 
were not used in the patients in this series, nor was 
the operative procedure described by Gillesby and 
Puestow, which consisted of a finger-in-glove invagina- 
tion of the pancreas to the left of the aorta into a jejunal 
loop, because these procedures have previously been 
shown to be less satisfactory than the side-to-side pro- 
cedure with a longer opening. Thirty further patients 
had a 40-95% pancreatectomy, either as a primary 
procedure in 26 cases, or after failure of a pancreatico- 
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jejunostomy in four further patients. Of the patients 
who were resected, nine had an 80-95% left-to-right 
pancreatectomy, five had a pancreaticoduodenectomy 
(Whipple operation), and the remaining 16 patients had 
a 40-80% left-to-right resection. Four of the patients 
resected had a celiac ganglionectomy performed as 
well. Celiac ganglionectomy alone was carried out in 18 
further patients. 

Of the 12 patients subjected to stomach operations, 
eight had gastric resections, and four had a vagotomy 
and pyloroplasty. The stomach operations are not 
discussed separately herein because they did not 
relieve symptoms and because, with two exceptions, 
they were being used to treat ulcer rather than pan- 
creatic disease. In the two instances where the opera- 
tion was used as a treatment for chronic pancreatitis, 
the procedure of gastric resection was completely inef- 
fective. 

This study is a review of 142 individuals subjected 
to pancreaticojejunostomy, pancreatic resection, 
celiac ganglionectomy or sphincteroplasty. Most of 
these patients had had other operative procedures as 
well. We will not discuss the effect of procedures not 
mentioned herein on these patients. 


Pre- and Postoperative Evaluation 


The routine laboratory studies carried out consisted 
of complete hematological screening, measurement of 
amylase, lipase, and liver enzymes as well as meas- 
urement of blood urea, nitrogen, and creatinine. Glu- 
cose tolerance curves and three day, 80 g fecal fat 
balances were carried out as indicated. All patients had 
at least one upper gastrointestinal series, gallbladder 
series, and intravenous cholangiograms as well as plain 
films of the abdomen. Gallstones were present in only 
eight patients. Secretin tests were not routinely per- 
formed because the disease was so advanced in these 
patients that this test was considered to be redundant. 
Isotope scanning using selenomethianine was not con- 
sidered a helpful diagnostic aid in these patients. 
Diagnostic ultrasound and endoscopic retrograde 
cholangiography were not used in this series because 
they were not introduced into this community until 
1973, two years after the termination of the period of 
this study. Patients were not subjected to surgery until 
they had had a trial of complete abstinence from 
alcohol for three months or longer. A thorough evalua- 
tion of the patient's personality, home and work en- 
vironment were also reviewed in order to ascertain 
whether reduction of tensions in this area could help 
the patients’ symptoms as well as to help them stop 
drinking. Patients have been followed-up at least 
yearly, and more frequently if possible. The patients 
were classified according to three categories. 


WHITE AND SLAVOTINEK 


Ann. Surg. e February 1979 


Category A. Those who improved during the post- 
operative period, or who were free of symptoms of 
pancreatitis, and who were able to work. 

Category B. Patients who were improved, but had 
mild residual symptoms attributable to pancreatitis. 

Category C. Patients who did not improve post- 
operatively and who continued to have symptoms 
related to their disease. 

We also attempted to correlate the levels of serum 
amylase, liver function tests, diabetes, degree of 
steatorrhea, pancreatic calcification, alcohol consump- 
tion, duct dilatation, and postoperative personality 
with the survival and quality of life following each 
operative procedure. 


Operative Evaluation 


In each instance the pancreas, upper abdomen, and 
entire abdominal cavity were examined after com- 
pletely opening the lesser sac by dividing the gastro- 
colic omentum. The pancreas was assessed by mo- 
bilization of the head of the pancreas together with the 
lower end of the bile duct, direct palpation of the pan- 
creatic ducts from the front of the gland, operative 
pancreatography either by direct puncture of a palpably 
dilated main pancreatic duct, transduodenal cannula- 
tion ofthe pancreatic duct with or without performance 
of sphincteroplasty, and cannulation of the left end of 
the pancreatic duct after resection of the spleen and a 
small amount of tail, or by direct injection of a pan- 
creatic cyst. Direct palpation of an enlarged pancreatic 
duct and demonstration of dilatation of the ductal sys- 
tem by x-rays were major factors in influencing the 
choice of operative procedure. 


Results 
Preoperative Testing 


We were interested to find that neither the biochemi- 
cal nor the hematological laboratory studies showed 
any variation outside of the normal range in two-thirds 
of the patients. An elevated serum amylase was noted 
in only 23 patients, and abnormalities in hepatic func- 
tion were demonstrated by liver function tests in only 
17 instances. An additional ten patients with otherwise 
normal liver function tests had periodic moderate 
elevation of alkaline phosphatase thought to be on the 
basis of compression of the distal bile duct. Pancreatic 
calcification was seen in the plain films of the abdomen 
in only 52 out of the 145 patients (Table 1). This was 
considered, when present, to be the single most useful 
finding in this series. Twenty-five of the patients with 
calcification were known to have an alcohol intake of in 
excess of 150 g/day. 

There was laboratory evidence of jaundice due to 
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TABLE 1. Preoperative Data on Present Series of 142 Patients 


No. of Mean 


Type of Procedure Cases M F Age 


Pancreaticojejunostomy 55 38 17 45.2 
80-95% Resection 9 7 2 35.9 
Partial (40-80%) pancreatectomy 16 6 10 41.5 
Pancreaticoduodenectomy 5 2 3 46.0 
Celiac ganglionectomy 22 12 10 42.5 
Sphincter operations 35 18 17 47.4 
Total 142 83 59 43.5 


presumed compression of the distal intrapancreatic 
common bile duct in 20 patients, diabetes in 29 patients, 
steatorrhea in 27 patients (Table 1). About half of the 
patients had lost up to 10% of body weight. A signifi- 
cant weight loss due to steatorrhea and/or a severe 
anorexia because of abdominal pain requiring hospital 
admission was present in only four instances. The fol- 
low-up period ranged from two to 14 years (with a mean 
of a follow-up period of 8.0 years). All operations in 
this series were carried out by or with the senior author. 
Details of surgical techniques for each of these pro- 
cedures has been described in prior publications.?' ?? 


Results of Individual Operations 
Pancreaticojejunostomy 


Twenty-seven of the 55 patients in this group were 
still alive at the time of this study. Sixteen were 
placed into group A, seven into group B, and four pa- 
tients had not improved and were classified in category 
C. There were two deaths within one month of opera- 
tion. One 75-year-old woman died of peritonitis and 
septicemia following biliary decompression for second- 
ary cholangitis. A 45-year-old man died of myocardial 
infarction 25 days after surgery. Twenty-one further 
patients died one to nine years following their surgical 
procedure. Nine of these patients were eventually 
found to have carcinoma of the pancreas at autopsy 
which had not been recognized at the time of surgery. 
In each instance an operative biopsy had failed to re- 
veal any evidence of malignancy. The remaining 12 late 
deaths occurred one to nine years later (with a mean 
survival time of four years). The quality of life at the 
time of death was equivalent to category A in three 
instances and to category B in six instances. Three pa- 
tients were not improved prior to death. The causes of 


219 


Steator- 

Calcific Alcoholism Cysts Diabetes rhea Cancer 
43.6% 67.3% 21.8% 16.4% 12.7% 16.4% 
(24) (37) (29) (9) (7) (9) 
40.0% 60.0% 44.4% 77.0% 55.5% 11.1% 
(4) (6) (4) (7) (5) (1) 

33.3% 62.5% 25.0% 25.0% 18.7% — 
(5) (10) (4) (4) (3) (0) 
40.0% 40.0% 20.0% 20.0% 20.0% 40.0% 
(2) (2) (1) (1) (1) (2) 
24.0% 24.0% 13.6% 9.1% 9.1% 9.1% 
(6) (6) (3) (2) (2) (2) 
23.0% 80.0% — 11.446 17.1% — 
(8) (28) (0) (4) (6) (0) 
34.5% 62.7% 28.9% 19.0% 16.9% 9.8% 
(49) (89) (41) (27) (24) (14) 


death in these 12 patients were related to complica- 
tions of pancreatitis in 2 patients; pancreatic dysfunc- 
tion and cirrhosis in 6 patients; myocardial infarction in 
one patient; cerebral vascular accident in one instance; 
chronic obstructive lung disease in one patient; and 
suicide in one patient. Most of the nine patients with 
carcinoma were relieved of pain immediately follow- 
ing pancreaticojejunostomy, but deteriorated rapidly. 
One of the nine lived for two years after surgery, but the 
remaining eight individuals died within six months. 


Survival Data 


If one excluded the nine patients dying from car- 
cinoma of the pancreas we note that there was a very 
rapid early decline in survival rate after the eighteenth 
postoperative month, but from the eighth postoperative 
year onward the rate of survival remained stable and 
paralleled the expected survival for the United States 
population of this age in 1974. While abstinence from 
alcohol did not appear to affect survival, continued 
postoperative drinking causes a significant decrease of 
survival rate as opposed to that found in patients who 
did not drink. The cause of death at autopsy in patients 
who continued to drink was usually attributed to 
hepatocellular damage, particularly cirrhosis, rather 
than continued pancreatitis (Table 2). 


Pancreatic Resection 


Of the 30 patients who had some form of pancreatic 
resection, nine patients had an 80-95% right pan- 
createctomy with removal of the uncinate process, five 
had pancreaticoduodenectomy, and 50—8046 resection 
was carried out in 16 further instances. An additional 
jejunal anastomosis to the divided pancreatic stump 
was carried out in nine ofthe latter 16 patients. The pan- 
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creas was attached to the stomach in two further in- 
stances. Twenty-two of these 30 patients had prior 
surgery for pancreatitis: a partial gastrectomy had been 
carried out in five patients; cholecystectomy in 11 pa- 
tients; and a sphincter-cutting procedure in 13 further 
patients. Four patients who had had a prior pancre- 
aticojejunostomy at another institution had a 95% 
pancreatectomy because of persistent pain. 


Eighty to Ninety-five Per Cent Pancreatectomy 


This operation was carried out in nine patients or 
1196 of the patients undergoing a direct attack on the 
pancreas. In four instances a prior celiac ganglionec- 
tomy had failed to provide adequate pain relief, and in 
two instances a prior 50-80% pancreatectomy had 
failed. For this reason a further, more radical resec- 
tion was undertaken. A weight loss of more than 10 kg 
was present in seven patients, preoperative diabetes in 
seven and steatorrhea in five. A somewhat higher pro- 
portion of patients had pancreatic cysts which failed to 
communicate with the main ductal system. The post- 
operative follow-up period varied from two to 13 years, 
with a mean of 5.3 years. One patient died in the early 
postoperative period because of massive hemorrhage 
due to bleeding from a poorly-tied branch of the portal 
vein. All of the other patients are still alive. While 
seven of the eight patients were classified initially in 
category A, 2 of these patients developed recurrent 
cysts and stones in the small residual segment four and 
eight years postoperatively, which necessitated per- 
formance of a pancreaticoduodenectomy to relieve 
symptoms. These patients continued to have problems 
with upper abdominal pain of undetermined origin and 
have been a serious management problem as far as their 
diabetes was concerned. The remaining patient was 
classified in category C and failed to improve follow- 
ing this procedure. The incidence of diabetes and 
steatorrhea was high, but both were readily treatable 
with appropriate antibiotic drugs and pancreatin pro- 
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viding that the patient did not continue to drink. Under 
the latter circumstances, the patients became com- 
pletely unmanageable. Oral hypoglycemic agents 
were found to be adequate in two patients, and in five 
further patients, the daily insulin requirement varied 
from 20 to 60 units (Tables 1 and 2). 


Fifty to Eighty Per Cent Pancreatectomy 


This procedure was carried out in 16 of the 30 pa- 
tients undergoing pancreatic resection. The main in- 
dication for this procedure was the radiological pres- 
ence of a normal-appearing pancreas and pancreatic 
ductal system to the right of the area resected, which 
drained freely into the duodenum, together with 
marked pancreatic inflammation and fibrosis to the left 
of this point. The mean age of this group of patients 
was 41.5 years. They had less pancreatic calcification 
and pancreatic cysts than those patients undergoing an 
80-95% resection. The incidence of alcoholism and 
other secondary manifestations of pancreatitis can also 
be seen in Table 3. 

One patient. a 50-year-old woman, died on the 
fifteenth postoperative day with a high fever, vascular 
collapse, hepatic and renal failure. While permission 
for autopsy was refused in this individual, a liver biopsy 
had shown changes suggestive of halothane (Fluo- 
thane®) toxicity. Four other patients died at remote times 
in the postoperative period. Two had hepatic complica- 
tions of chronic alcoholism, and the other two died of 
degenerative cardiovascular disease. 

Those patients who are alive are still being followed 
six to 13 years after operation. Four of these patients 
belong in category A, 5 in category B, and one in 
category C. While the overall results of these pro- 
cedures do not differ significantly from the results of 
other groups, partial pancreatectomy had the lowest 
incidence of patients in category A, aside from those 
having celiac ganglionectomy. Four of the patients who 
failed to improve (category B) had unstable personali- 


TABLE 2. Results of Surgical Therapy 


Pancreatic Resection 


Anastomosis 80-95% 
Result (55 pts) (9 pts) 
Early death (within 1 month) 3 l 
Late death 21 0 
Follow-up 
Marked improvement 16 7 
Some relief 11 l 
No help 4 0 
Total 55 9 
Mean length of follow-up 9.6 yrs 5.3 yrs 
(4-21 yrs) (4-15 yrs) 


Pancreatico- Celiac Sphincter 
50-80% duodenectomy Ganglionectomy Operations 
(16 pts) (5 pts) (22 pts) (35 pts) 
l l 0 0 
4 0 2 3 
4 l 3 5 
5 2 10 13 
2 l 7 12 
16 5 22 35 
6.3 yrs 7.8 yrs 8.3 yrs 8.1 yrs 
(4-15 yrs) (4-17 yrs) (4-17 yrs) (5-15 yrs) 
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TABLE 3. Comparison between Series 


EEE 


Present 


Report Series 


Sato et al.!7-17a 


Leger et al.’ 
(1974) 


Way et al.'? 


(1975) (1974) 


—————————————————————————————ÀÁÉ 


Number of patients 142 71 57 148 

Age (mean/range) 43.7/(20—71) 45.5*/(11—72) 42 39.8/(15—63) 
Sex (male/female) 83/62 48/23 30/27 135/13 
Alcoholism/% 95/(60%) 21(29.6%) 33/(58%) 91/(61.5%) 
Calcification/% 52/(36%) 40/(56.3%) 24/(42%) 103/(68%) 
Cysts/% 42/(28%) 16*/(22.5%) 16/(28%) 29/(20%) 
Diabetes/% 29/(20%) 21*/(29.6%) 19/(33.3%) 19/(12.8%) 
Steatorrhea/% 27/(19%) 7*(9.9%) 14/(24.7%) 47/(32%) 


* Patients with fecal fat more than 10 g per day. 


ties and are in the hands of psychiatrists. One other 
patient has recommenced heavy drinking (Tables 1 
and 2). 


Pancreaticoduodenectomy 


This procedure has been performed in only five of the 
85 patients undergoing direct operations on the pan- 
creas. The preoperative data and results are sum- 
marized in Tables 2 and 3. One female died on the 
second postoperative day with jaundice and uncor- 
rectable oliguria and hypotension. At autopsy she was 
found to have massive liver infarction due to a dis- 
secting aneurysm of the common hepatic artery 
commencing at the point where the superior pancreatico- 
duodenal vessel had been ligated. Two patients oper- 
ated 12 and 17 years ago were recently lost to follow- 
up. At their last review three years ago, one continued 
to have steatorrhea and varying degrees of pain (cate- 
gory B) and the other had recurrent severe attacks of 
abdominal pain unrelieved by splanchnicectomy (cate- 
gory C). Of the remaining 2 patients, one with pan- 
creatic carcinoma secondary to chronic pancreatitis 
died about eight months postoperatively, and the other 
is well without evidence of symptoms four years fol- 
lowing operation. The last individual had a cyst in the 
head of the pancreas which was obstructing the pan- 
creatic duct to the left of that point, and a relatively 
normal body and tail of the pancreas (Tables 1 and 2). 


Celiac Ganglionectomy 


The technical aspects of this procedure have been 
previously described by the senior author.?'?? Aside 
from the fact that the ganglion was removed by retro- 
duodenal approach in some instances, and through 
the twelfth rib bed in other instances, there were no 
basic differences in operative technique within this 
group. Two of these patients had had prior pancreatico- 
jejunostomies which failed to relieve their symptoms, 
and in a further four patients, splanchnicectomy with- 
out celiac ganglionectomy had been carried out for 
diffuse pancreatic fibrosis. In five of the six patients an 


80-95% pancreatectomy had to be carried out at a later 
date to relieve their symptoms. In the remaining 18 pa- 
tients, celiac ganglionectomy was carried out at the end 
of an exploratory laparotomy where the diagnosis of 
chronic pancreatitis had been confirmed, but pan- 
createctomy or pancreaticojejunostomy seemed to be 
unsuitable or impractical because of continued psycho- 
logical problems, alcoholism with severe cirrhosis of 
the liver, or because of medical contraindications to ex- 
tensive surgery. While laboratory investigation showed 
no specific trends, investigations directed toward 
pancreatic pathology showed that the instance of cysts, 
diabetes, steatorrhea, and pancreatic calcification was 
somewhat lower than was found in the group as a 
whole. 

Three of these patients died at remote intervals. One 
patient who had had a prior pancreaticoduodenectomy 
for what was thought to be chronic pancreatitis, failed 
to improve, and died one year later with disseminated 
carcinoma ofthe pancreas. The remaining two patients, 
one a 52-year-old woman with chronic pancreatitis and 
pneumonia died eight years postoperatively, and the 
second, a 42-year-old man died eight years postopera- 
tively from the complications of alcoholism. Improve- 
ment lasting for two or more years following the opera- 
tive procedure was noted in only three patients. Seven 
patients were classified in category B, and seven further 
patients were reported to have no improvement at fol- 
low-up and thus were classified in category C. While 
our early observations suggested that this might be a 
useful procedure,” the present study indicates that. 
while celiac ganglionectomy may be a useful proce- 
dure for managing patients with a limited life expect- 
ancy, such as the patient with carcinoma of the pan- 
creas, the indications for its use to relieve pain from 
chronic pancreatitis seem to be limited at the present 
time. 


Sphincteroplasty 


There were 18 males and 17 females included in the 
35 individuals in this group. The mean age for these 
patients was 47.4 as opposed to 43.5 years for the re- 
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mainder of the series. There were slightly more al- 
coholics, 28 out of 35; four patients were diabetic; six 
had steatorrhea; none had pancreatic cysts; but pre- 
operative x-rays showed that calcification was present 
in eight instances. The amount of inflammation and 
fibrosis appeared to be much less in this than in the 
previously described groups of patients. The follow- 
up period ranged from five to 15 years with a mean 
follow-up of 8.3 years. While there were no operative 
deaths, there were two late deaths, one from carcinoma 
of the pleura one year later, and one from an unknown 
cause two years later. Five patients consider them- 
selves well and symptom-free at follow-up while the 
remaining 28 have been classified in either category 
B or C. The patients undergoing this operation who 
have improved as a result of this type of surgery have 
all had isolated obstruction of the sphincter. Further 
direct operations on the pancreas were not performed 
on these patients because the symptoms and signs seen 
in these individuals were not great enough to warrant 
more radical surgery, nor did the pancreatograms per- 
formed at the time of sphincteroplasty show any need 
for resection or pancreaticojejunostomy. In other 
words, the latter procedures have been reserved for 
complications and severe pain not manageable by other 
means, as well as cysts and obstructive pancreatic 
ducts. This group of patients is, on the whole, passing 
through life with recurrent episodes of acute pan- 
creatitis superimposed on the chronic disease (Tables 
| and 2). 


Discussion 


The recent increase in incidence of cases of chronic 
pancreatitis throughout the world is probably due to a 
combination of factors: the advent of diagnostic ultra- 
sound; endoscopic retrograde pancreatography 
(ERCP); an increase in the number of gastroenterolo- 
gists available to study patients; the new emphasis 
placed on searching for cases of carcinoma of the pan- 
creas throughout the world, because of its two- to three- 
fold increase in incidence in the last 30 years; and to the 
increased use of secretin tests in many countries. ^! ?1 
Recent reviews on the subject of chronic pancreatitis 
from Switzerland and Japan indicate that the incidence 
of the disease in these two countries has risen about 
three-fold, approximately at the same rate as the in- 
stance of carcinoma.':!! This finding appears to be con- 
fined only to those regions where there was a previously 
low reported incidence of pancreatitis. There does not 
appear to be the same rate of increase in the United 
States and France. 

In a long-term follow-up of patients reported by 
Leger and Lenriot from Paris'? and from Way et al.'° in 
San Francisco, each series showed a striking similarity 
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in the instance of alcoholism and mean age of patients 
at the time or presentation to our series. Nonetheless 
Sato et al.'s patients from Japan!^''? were older and 
only a small proportion of these individuals were alco- 
holics. Ninety per cent of the patients studied in the 
French series were male, while the male to female 
ratios in the present series, the Japanese series, and 
that of Way et al. were 2:1, 2:1, and 1:1 respectively. 
The reason for these differences is not clear, but the 
prominence of malés in the French group may only re- 
flect a difference in social attitudes relative to alcohol 
consumption in France as opposed to some as yet ob- 
scure etiological factor (Table 3). 

While there were only minor differences between the 
three reports as far as other preoperative data were con- 
cerned, the incidence of calcification was twice as much 
in the French patients, and pancreatic cysts were much 
more common in the American series. The quality of 
life among the long-term survivors also varied. If one 
considers all types of operation aside from celiac 
ganglionectomy, good results were about the same in 
the Seattle and Paris patients, 57 and 58% respectively. 
The postoperative quality of life in the California pa- 
tients was much better, reported as 74%, and that in 
Japan as 88%. The real differences between the series 
are, however, difficult to assess because the series from 
Seattle and Paris consist essentially of a number of 
operations performed by one surgeon, and those of 
Sato and Way were collected series from several 
operators, and therefore are much less homogenous. 
The Japanese series has a relatively low percentage of 
alcoholics (29%). The definition of results may also be 
slightly different. It appears, nevertheless, that while in 
some centers almost 75% of patients may be re- 
lieved of pain, an average of only 60% are relieved by a 
given procedure in other institutions. 

In approaching the pancreas at laparotomy, the 
surgeon has several options. The first is to treat biliary 
disease or localized obstruction at the sphincter. The 
patient may be found to have recurrent acute pan- 
creatitis on the basis of a previously unrecognized gall- 
stone disease. In this instance there is no need for 
radical, direct pancreatic surgery and cholecystectomy 
with removal of common bile duct stones will suffice in 
most instances to cure the patient. Sphincteroplasty 
should be reserved for those patients with a demon- 
strated localized. isolated sphincteric obstruction. One 
must not attempt to use cholecystectomy and sphinc- 
teroplasty for the treatment of true chronic pancreatitis 
with multiple pancreatic strictures on the basis of al- 
coholism. The occasional patient with a localized stric- 
ture at the sphincter of Oddi will receive only tem- 
porary relief and develop multiple strictures later if this 
individual is an alcoholic and continues to drink. 
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Nevertheless, only a small proportion of patients with 
chronic alcoholism accompanying chronic pancreatitis 
also have gallstones, so that the surgeon is not often 
faced with the decision as to whether to perform 
biliary surgery alone, or some other type of procedure 
in a patient with chronic pancreatitis. Choledochoduo- 
denostomy or choledochojejunostomy may be required 
in some instances to decompress a distal common bile 
duct compressed by a chronically inflamed and/or 
fibrotic pancreas, but not to treat the pancreatic 
disease itself. Therefore, while preoperative and opera- 
tive radiologic examination of the biliary tract is of in- 
terest in the care of each patient, we believe that the 
knowledge of the morphology of the pancreas and its 
ductal system are more important factors in the surgical 
management of chronic pancreatitis than those pertain- 
ing to the biliary tree, and that these studies should be 
reserved for the secondary complications of biliary 
tract obstruction. 

Secondly, the surgeon may perform a pancreatico- 
jejunostomy. We have been much influenced by opera- 
tive x-ray studies of the pancreatic ductal system and 
feel that, wherever the pancreatic ductal system is 
dilated with a chain of small pancreatic cysts (some- 
times called lakes), a pancreaticojejunostomy should 
be carried out. We do not feel that endoscopic retro- 
grade pancreatography is essential in the preoperative 
evaluation of patients with diffuse calcification and 
known enlarged pancreatic ducts found by using ultra- 
sound, because the cannulation of the ampulla is dif- 
ficult in most of these patients, because the pancreatic 
duct is often obstructed close to the duodenum, and 
because there is a potential complication of infection to 
the left of the stricture in patients subjected to ERCP 
and not operated immediately. It is quite simple to do a 
direct puncture pancreatogram at the operating table in 
patients both with and without complications. We re- 
serve ERCP for patients in which the diagnosis of 
chronic pancreatitis is uncertain. We believe that a 
latero-lateral anastomosis to the pancreas at least 10 cm 
in length without splenectomy will relieve most patients 
of pain who have diffuse ductal dilatation with or with- 
out cysts. Anastomosis to a cyst alone in patients with 
ductal dilatation to the right or to the left of this point 
does not offer permanent relief from pain unless it is 
accompanied by opening the duct to the right and to the 
left ofthe cyst. The shorter anastomoses recommended 
by others have been largely unsuccessful because of 
early occlusion to the right and to the left of the anas- 
tomosis. We believe that this is a more satisfactory 
primary procedure for patients with chronic pan- 
creatitis because it is easier to perform, has less im- 
mediate morbidity and mortality, and because it offers 
about the same relief from symptoms as 50—80% resec- 
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tion of the pancreas from left-to-right as advocated by 
the group at the University of Michigan. 

The third option is to resect a portion of the pan- 
creas. We use this procedure to treat a diffusely 
scarred, small pancreas and where the ductal system is 
too small to lend itself to anastomosis, where the pa- 
tient has numerous noncommunicating cysts as demon- 
strated by echograms, pancreatography and surgery, 
and where there is a localized lesion. While we have 
used a 50-80% pancreas resection because these pa- 
tients have had very few endocrine and exocrine 
sequellae, we have found that patients subjected to this 
type of resection of the pancreas have had a high in- 
stance of recurrent pain, even where the residual pan- 
creas appeared to be normal at the time of primary sur- 
gery. Examples of this type of patient are those who 
have had a large cyst removed. We have noted exten- 
sive inflammatory changes in the residual pancreatic 
tissue of many patients whose pancreases appeared 
normal at the initial procedure. For this reason, we 
now prefer to carry out an 80-95% removal together 
with the uncinate process in all patients who are going 
to be subjected to resectional surgery for relief of symp- 
toms of chronic pancreatitis. Figure 1 shows the cal- 
culated survival rates for patients who have been sub- 
jected to pancreaticojejunostomy, 50-80% or 80- 
95% pancreatic resection, and the general population 
at large, matched for age at the midpoint of the time of 
review (1964). The early postoperative mortality is 
higher in those patients undergoing pancreatic resec- 
tions, but, as the length of the follow-up period in- 
creases, the slope of the line for pancreatic resection 
more closely approximates that of the general popula- 
tion. One possible explanation for this result may be 
that the mean age of patients undergoing pancreatic 
resections was lower than that of the mean age under- 
going pancreaticojejunostomy. The survival rate in 
Leger and Lenriot's series was somewhat higher in pa- 
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tients undergoing pancreaticojejunostomy in a group of 
patients averaging five years younger. The least effec- 
tive procedures as far as pain relief was concerned 
were celiac ganglionectomy and 50-80% left-to-right 
pancreatectomy. Itis not clear why this is so, but others 
have had similar results. We did not, however, cor- 
roborate Leger and Lenriot’s conclusion that a pan- 
creaticojejunostomy added to resection to the portal 
vein would improve the results, because we have not 
often used this approach. We have, however, had to 
resect a number of patients unsuccessfully treated in 
this manner by others. 

We have used pancreaticoduodenectomy least of the 
three types of resections carried out in this series, using 
it only in five instances. Of the three patients who are 
surviving, all of them continued to have symptoms of 
pain. We feel that the disease has advanced to the re- 
maining portion of the gland in these patients, or that a 
stricture had formed at the anastomosis to the jejunum. 

At first glance the finding of 12 patients out of 142 
who had carcinoma of the pancreas where they were 
originally thought to have chronic pancreatitis, is con- 
siderably higher than reported by others. We have re- 
viewed the protocols of all 12 patients in this series, in- 
cluding the methods of biopsy, and feel that, in view of 
the fact that each patient had not only 1 cc or larger 
pieces of involved pancreas submitted to the patholo- 
gist, but also regional lymph nodes obtained under 
direct vision, there was no other means at hand which 
could have provided a better diagnostic accuracy at 
surgery. This again points out the great difficulty of 
differentiating a carcinoma from chronic pancreatitis 
even at the operating table. All of the patients in this 
group with carcinoma have been subjected to pan- 
creaticojejunostomy. The question arises as to whether 
chronic pancreatitis increases the rate of pancreatic 
carcinoma, either secondary to chronic inflammation or 
because of the presence of some carcinogens. That can- 
not be answered on the basis ofthis study. We were not, 
however, able to detect malignancies in adjacent organs 
in these patients, and the cancers became manifested 
in the early rather than in the late postoperative period. 
Because we found so many carcinomas, we now prefer 
to perform an 80-95% pancreatectomy in older pa- 
tients who have an atypical growth pancreatic morphol- 
ogy, in which group the chances of finding a previously 
undetected pancreatic carcinoma are greater. With this 
approach we have resected three patients in the past 
three years who had diffuse calcification of the pan- 
creas thought initially to be on the basis of chronic pan- 
creatitis alone, and found carcinomas, with the result 
that two of the three patients are without evidence of 
disease three years postoperative. 
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PULSE VOLUME RECORDER ^" 
The NON-INVASIVE Clinical Vascular Laboratory 


An Extensively Documented Clinical Procedure for 
the Quantitative Evaluation of Peripheral Vascular Disease: 
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Total Segmental Perfusion (primary vessel plus collaterals) is accu- 
rately documented at the thigh-calf-ankle-metatarsal level and digits. 
The built-in Doppler facilitates the measurement of pressures along 
the arterial tree. 


The COMBINED information of segmental PVR recordings and systolic 
pressure gradient establishes a clinically accurate picture of functional 
perfusion. 
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TEN-YEAR CUMULATIVE INDEX OF SUBJECTS AND AUTHORS 
VOLUMES 18-34. JANUARY 1965-DECEMBER 1974 


The 10-year Cumulative Index to CANCER, printed in an easy-to-locate format is a convenient useful 
reference to the findings and developments in cancer as published in this official publication of The 
American Cancer Society during the years 1965 through 1974. 


Completely cross-referenced, the key indexing words are those of the Medical Subjects Headings 
(MESH) of the National Library of Medicine. 


In the Subject Index, under appropriate category headings set in bold face type, the complete title to 
each article is listed followed by author's name in parentheses, and the specific volume, page citation. 
Over 25,000 subject entries are included. 


The Author Index, comprising some 10,000 entries, lists the principal author/s for each article and also 
cites volume and page location of the article. 


In 328 pages, 7⁄2 x 1014, the outward appearance of the Cumulative Index matches that of the 
Journal CANCER itself. Price postpaid is $25.00 per copy. U.S., $26.00 all others. 


CANCER 


J. B. Lippincott Company 
Attn. J. W. Bradley, Circulation Manager 
East Washington Square, Philadelphia, Pa. 19105 


Please send copies of CANCER's Ten-Year Cumulative Index (1965-1974), at 
$25.00 per copy postpaid U.S. ($26.00 all others). 
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Eisenberg & Copas$ 
Manual of Emergency 
Medical Therapeutics 


If you're looking for a handy source of therapeutic information 
for emergency situations, this is just the book you need. It's an 
inexpensive manual which offers the vital guidance you ll 
appreciate when evaluating emergency problems and initiating 
therapy. You'll find over 70 medical emergencies covered, in- 
cluding: cardiac arrest, GI bleeding, coma, acute respiratory fail- 
ure, and much, much more. Consider this book your first source 
the next time you re confronted with any medical emergency. 
Edited by Mickey S. Eisenberg, MD, MPH, Robert Wood Johnson 
Clinical Scholar; Acting Instructor, Dept. of Medicine, Univ. of 
Washington; Medical Advisor, Emergency Medical Services , 
Division, King County Health Dept., Seattle; and Michael K. Copass, 
MD, Asst. Prof., Dept. of Medicine, Division of Neurology, University 
of Washington; Director, Medical Emergency Room, Harborview 
Medical Center, Deputy Director and Director of Training, Seattle 
Medic-1. With 18 contributors. 311 pp. Illustd. Soft cover. Spiral 
binding. $9.95. Nov. 1978. Order #5048-1. 


Eiseman & Wotkyns 
Surgical Decision Making 


Here are guidelines in algorithmic form to the important 
decisions you must make daily. All stages of 142 common prob- 
lems in clinical surgery are examined: diagnosis, pre-operative 
work-up, intra-operative and post-operative problems. Clearly 
drawn decision trees and concise text reveal the key signs, 
symptoms, and pre-operative tests, lab tests, and technical 
directions for each diagnostic or therapeutic step. 

By Ben Eiseman, MD, Prof. of Surgery; and Roger S. Wotkyns, MD, 
Assoc. Prof. of Surgery; both of Univ. of Colorado Medical Center. 
319 pp. 152 graphs. $27.00. July 1978. Order #3343-9. 


Nealon 


Fundamental Skills in Surgery 
3rd Edition 


This book provides you with all the basic information needed to 
take care of the surgical patient. This new edition features three 
new chapters dealing with: Monitoring—how to set up and use 
electrical monitoring machines; surgical nutrition—tabular 
material on all aspects of hyperalimentation; and cancer 
chemotherapy—agents currently in use, indications and toxicity. 
Extensively updated, the book includes the latest methods of 
burn management and numerous new illustrations. 


By Thomas F. Nealon, Jr, MD, Director, Dept. of Surgery, St. Vincent's 
Hospital and Medical Center of NY; Prof. of Surgery, New York Univ. 
School of Medicine. About 400 pp. 230 ill. About $16.00. Ready soon. 
Order #6699-X. 
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Rich & Spencer 
Vascular Trauma 


This book gives detailed descriptions of a number of vascular 
injuries, including a thorough review of their history, incidence 
and nature. Authoritatively presented, it contains a wealth of 
historical, statistical, and clinical information describing the 
etiology, pathology, diagnostic methods, management, results, 
and follow-up of a variety of arterial and venous injuries. Major 
vessels are emphasized. 

By Norman M. Rich, MD, FACS, Col.; MC, USA, Chief, Peripheral 
Vascular Surgery Service, Walter Reed Army Medical Center; Prof. 
and Chairman of the Dept. of Surgery, Uniformed Services Univ. of 
the Health Sciences; and Frank C. Spencer, MD, FACS, George 
David Stewart Prof. of Surgery and Chairman of Surgery Dept., 

New York Univ. School of Medicine. 610 pp. 563 ill. $38.50. April 1978. 
Order #7580-8. 


Buchsbaum 
Trauma in Pregnancy 


This is a concise but comprehensive guide to the medical, 
surgical, psychological and legal management of injuries seen 
most commonly during pregnancy. The immediate management 
of blunt and penetrating abdominal injuries, burns, and the 
fetus 's response to hypoxia and maternal hypotension are 
covered. Occupational and recreational injuries are examined 
as well as post mortem cesarian section. 

Edited by Herbert J. Buchsbaum, MD, Prof. of Obstetrics and Gyne- 
cology and Director, Division of Gynecologic Oncology, Univ. of Texas 
Health Science Center at Dallas. About 290 pp. lllustd. About 
$22.50. Ready soon. Order #2177-5. 


Rutherford 
Vascular Surgery 


All of today's knowledge in the field is consolidated here into 
one superb volume. Its 1401 pages cover every important topic 
from new developments such as arterial autografts, and micro- 
vascular surgery, to common yet vital topics including /imb- 
reimplantation, popliteal artery entrapment, splanchnic artery 
aneurysms, and clinical uses of the umbilical vein. There's no 
other book like it. 

Edited by Robert B. Rutherford, MD, Prof. of Surgery, Univ. of 
Colorado School of Medicine. With 5 Assoc. Editors, plus 88 
contributors. 1401 pp. 762 ill. $65.00. Aug. 1977. Order #7855-6. 
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VERSATILE INSTRUMENTS 
FOR THE VASCULAR LABORATORY 





VERSATONE® BI-DIRECTIONAL DOPPLER MODEL D9 
Used with one of four plug-in probes, MedaSonics Bi- 
directional Doppler employs ultrasound and the Doppler 
shift principle to detect blood flow and to distinguish the 
direction of flow. It provides explicit separation of advanc- 
ing and receding blood flow, even in the presence of simul- 
taneous flow in two directions. The Model D9 has a variety 
of outputs, including built-in loudspeaker, stereo head- 
phones, tape recorder jacks, and calibrated outputs for 
graphic recording. Three pencil type probes (5MHz, 8MHz 
and 10MHz) and one flat probe (5MHz) suitable for taping 
in place are available. 








VERSATONE TWO-CHANNEL CHART RECORDER 
MODEL R12A The VERSATONE two-channel Chart Re- 
corder is used to chart the Doppler signals of forward and 
reverse blood flow from the Model D9 Bi-directional Doppler. 
This Recorder can also chart an ECG signal, by itself or 
mixed with a Doppler signal. An optional, built-in ECG pre- 
amp is available. In addition, the R12A accepts many other 
"high level" physiologic signals you may wish to record, 
including those obtained from MedaSonics PPG equip- 
ment. 


For more information on these and other instruments 


for the vascular laboratory, call or write: 


PuoroPu.se* PPG SENSORS AND MODEL PA13 
ADAPTOR The PHOTOPULSE photoplethysmograph (PPG) 
provides a sensitive means of detecting blood volume 
changes in the microcirculation close to the skin's surface. 
It may be applied to those parts of the body with good 
capillary beds, including digital pads, where it can be used 
to monitor pulse. The PPG also is used in a non-invasive 
procedure to detect significant obstruction of the extracra- 
nial internal carotid artery. Two PHOTOPULSE sensors are 
placed under a head band over each supraorbital area to 
record volume changes that occur when a series of com- 
pression maneuvers are carried out. 

The PA13 adaptor allows the use of two PPG sensors 
with the R12A recorder or with other laboratory chart re- 
corders. 


Dept. AS * 340 Pioneer Way, PO. Box M * Mountain View, CA 94042 
MEDA SONICS Toll-free telephone 800 227-8076 * In California, call collect (415) 965-3333 
Telex: 33-4448 * Cable: MEDASONICS 





NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


offers 
Surgery of the Hand 


Monday to Friday June 4-8, 1979 


Modern hand surgery is not the product of one surgical modality, but is a true regional specialty. The 
hand surgeon, regardless of his basic background, must master the appropriate aspects of plastic, 
orthopedic and neurological surgery necessary to assume full responsibility for decisions, and to perform 
all necessary surgical procedures related to the hand. 
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The objective of this course is to give the practicing surgeon with a special interest in the hand practical 
information resulting in improved standards of care for the disabled hand. The course is comprehensive, 
yet the management of injuries is emphasized. Teaching is basically clinical but with stress on anatomic 
and physiologic bases for procedures of proven value, recognizing that only through understanding can 
the surgeon be freed from stereotyped procedures and gain the versatility required for him to render 
optimal care to the hand. One of the unique features of this course is the opportunity to dissect a cadaver 
specimen of the upper extremity. 


The faculty for the course is composed of a nucleus from the Surgical Hand Service at New York 
Jniversity Medical Center, directed by Dr. Robert W. Beasley, augmented by an outstanding visiting 
faculty from other centers in the United States and abroad. 


The number of participants in the course is strictly limited to encourage free discussion with the faculty 
and to ensure adequate cadaver specimens for dissection and study by the participants. 


Fee $385 33 hours AMA Category 1 credit 
For further information or course brochure, call or write: 


NYU Post-Graduate Medical School 
550 First Avenue 
New York, NY 10016 
(212) 679-8745 (24 hour telephone service) 











“Once the diagnosis of symptomatic 
diverticulosis has been established, 
treatment is aimed at providing 
enough bulk in the diet to keep the 
bowels moving normally." ! 


Metamucil is an effective source of 
bulk in the treatment of diverticular 
disease. A bulk laxative containing con- 
centrated dietary fiber, Metamucil re- 
stores natural rhythm of elimination by 
helping to form soft, moist, easy-to-pass 
stools, and also reduces the intracolonic 


pressure and possible resulting pain of 
diverticular disease.” 


1. Behringer, G. E.: Diverticular Disease of the Colon. Hospital 
Medicine 11:6 | Sept.) 1975. 2. Davis. R.. and Thi 100)8~10)8 EC 
Diverticular Disease of the Colon. Continuing Education for 
the Family Physician 4:88 (Feb.) 1976 


"e 
Metamucil 

psyllium hydrophilic mucilloid 
High in dietary fiber / Few calories 
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Let the healing begin 
in pain-free comfort 


(TlatCaifte hydrochioride 


brand of 


hupivacaine hydrochloride 


with or without epinephrine 1 200 000 





Indications: Peripheral nerve block, infiltration, sym- 
pathetic block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in 
patients with known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND 
DRUGS SHOULD BE READILY AVAILABLE WHEN 
ANY LOCAL ANESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been 
performed in rats and rabbits and there is no evidence 
of harm to the animal fetus. The relevance to the 
human is not known. Safe use in pregnant women 
other than those in labor has not been established. 


Until further clinical experience is gained, paracervical 
block with Marcaine is not recommended. Fetal brady- 
cardia frequently follows paracervical block with some 
amide-type local anesthetics and may be associated 
with fetal acidosis. Added risk appears to be present 
in prematurity, toxemia of pregnancy, and fetal distress 


The obstetrician is warned that severe persistent hy- 
pertension may occur after administration of certain 
oxytocic drugs, if vasopressors have already been 
used during labor (e.g., inthe local anesthetic solution 
or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly 
epinephrine or norepinephrine, should be used with 
extreme caution in patients receiving monoamine oxi- 
dase (MAO) inhibitors or antidepressants of the 
triptyline or imipramine types, because severe, pro- 
longed hypertension may result. 


Local anesthetics which contain preservatives, i.e., 
those supplied in multiple dose vials, should not be 
used for caudal or epidural anesthesia. 


Until further experience is gained in children younger 
than 12 years, administration of Marcaine in this age 
group is not recommended. 


Precautions: The safety and effectiveness of local 
anesthetics depend upon proper dosage, correct tech- 
nique, adequate precautions, and readiness for 
emergencies. 


The lowest dosage that gives effective anesthesia 
should be used in order to avoid high plasma levels 
and serious systemic side effects. Injection of re- 
peated doses of Marcaine may cause significant in- 
crease in blood levels with each additional dose, due 
to accumulation of the drug or its metabolites or due 
to slow metabolic degradation. Tolerance varies with 
the status of the patient. Debilitated, elderly patients 
and acutely ill patients should be given reduced doses 
commensurate with age and physical condition. 


Solutions containing a vasoconstrictor should be used 


cautiously in areas with limited blood supply, in the 
presence of diseases that may adversely affect the 
patient's cardiovascular system, or in patients with 
peripheral vascular disease. 


Marcaine should be used cautiously in persons with 
known drug allergies or sensitivities, particularly to 
the amide-type local anesthetics. 

Serious dose-related cardiac arrhythmias may occur 
if preparations containing a vasoconstrictor such as 
epinephrine are employed in patients during or follow- 
ing the administration of chioroform, halothane, cyclo- 
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Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 
bupivacaine HCl) 
% mg./ml. Dilution mg./ml. mg/ml = mLl/ml  mg./ml. 
0.25 25 — - 
0.25 2.5 1:200,000 2 
0.5 9.0 — — — 
0.5 5.0 1:200,000 001 2 
0.75 7.5 — 
0.75 15 1:200,000 Not Available in-Vials 


MULTIPLE DOSE VIAL 





ENMMNET———————————— ——————————————— Á€ 
See below for important product information concerning warnings, adverse reactions, patient selection and prescribing and precautionary recommendations. 


propane, trichloroethylene, or other related agents. In 
deciding whether to use these products concurrently 
inthe same patient, the combined action of both agents 
upon the myocardium, the concentration and volume 
of vasoconstrictor used, and the time since injection, 
when applicable, should be taken into account. 


Caution is advised in administration of repeat doses 
of Marcaine to patients with severe liver disease. 


Adverse Reactions: Reactions to Marcaine are char- 
acteristic of those associated with other amide-type 
local anesthetics. A major cause of adverse reactions 
to this group of drugs is excessive plasma levels, 
which may be due to overdosage, inadvertent intra- 
vascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anes- 
thetics cause systemic reactions involving the central 
nervous system and the cardiovascular system. The 
central nervous system effects are characterized by 
excitation or depression. The first manifestation may 
be nervousness, dizziness, blurred vision, or tremors, 
followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement 
may be transient or absent, the first manifestation may 
be drowsiness, sometimes merging into unconscious- 
ness and respiratory arrest. Other central nervous 
system effects may be nausea, vomiting, chills, con- 
striction of the pupils, or tinnitus. The cardiovascular 
manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure 
changes (usually hypotension). and cardiac arrest. In 
obstetrics, cases of fetal bradycardia have occurred 
(see Warnings). 


Allergic reactions, which may be due to hypersensi- 
tivity, idiosyncrasy, or diminished tolerance, are char- 
acterized by cutaneous lesions (e.g., urticaria), edema, 
and other manifestations of allergy. Detection of sen- 
sitivity by skin testing is of doubtful value. 


Reactions following epidural or caudal anesthesia 
also may include: high or total spinal block; urinary 
retention; fecal incontinence; loss of perineal sen- 
sation and sexual function; persistent analgesia, 
paresthesia, and paralysis of the lower extremities; 
headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anes- 
thetics require symptomatic treatment; there is no 
specific cure. The physician should be prepared to 
maintain an airway and to support ventilation with 
oxygen and assisted or controlled respiration as re- 
quired. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appro- 
priate, vasopressors (preferably those that stimulate 
the myocardium). Convulsions may be controlled with 
oxygen and intravenous administration, in small incre- 
ments. of a barbiturate, as follows: preferably, an 
ultrashort-acting barbiturate such as thiopental or thi- 
amyla'; if this is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intra- 
venous barbiturates or anticonvulsant agents should 
only be administered by those familiar with their use. 


References: 

1. Moore DC, Bridenbaugh LD, Thompson GE: Bupiv- 
acaine hydrochloride: a summary of investigationa! 
use in 3,274 cases. Anesth Analg 50: 856-872, 1971. 


2. Moore DC, Bridenbaugh LD, Thompson GE, et al: 
Bupivacaine: areview of 11 080cases. Anesth Analg 
57 42-53, 1978. 


-BREON | Breon Laboratories 
90 Park Avenue, New York, N.Y. 10016 


FORMULA 
SINGLE DOSE AMPUL 


60% Edetate | Sodium Thio- Ascorbic 60% Edetate 


Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
Lactate Disodium 


Lactate Disodium 








mi./mi. mg./ml.| mg./mi. «ml/ml.  mg./ml. ml./ml. mg./ml. 
5 001 2 0017 0.1 
5 001 2 0017 0.1 
5 .001 2 0017 0.1 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to makeseach solution isotonic. 
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etthe healing begin 
in pain-free comfort 


Of all commonly used 

local anesthetics, Marcaine® 
defers pain for so long, there’s 
significantly less need for post- 
operative analgesics!’ 


O(CAINE hydrochloride 


»rand of 


EJ E a 
lupivacaine hydrochloride „erse 
epinephrine. 1:200,000 
"See adjacent page for prescribing information. 
7"As with any local anesthetic, inadvertent intravascular injection may result in general convulsions. 








INTERMEDICS PULSE GENERATORS 


INDICATIONS FOR USE Implantable cardiac pulse generators 
may be indicated for long-term treatment of impulse forma 
tion and conduction disorders resulting in symptomatic 
bradyarrhythmias, tachyarrhythmias, and heart block unre 
sponsive to drug therapy 

PRECAUTIONS Implanted pacemakers have a finite and rela 


tively wide variable service life as a result of factors such as the 


manufactured pacemak: : vis in electrode system resis 
tances, stimulation rate, s ? rcentage of time the im- 
planted pacemaker is inh ! random electronic 
component failures 

Pacemaker operation can Oe ,' iuenced by electric, magne 
tic, or electromagnetic en ucking normal cardiac ac- 
tivity. In addition, certain e inental sources can couple 


sufficient energy into a pac ver system to damage the pulse 
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pacemaker patients because ef possible total inhibition of the 
pulse generator; electrocautery can inhibit and/or damage the 
pacemaker as well as cause burns or possible ventricular fib 
rillation; defibrillation can damage the pacemaker, and the 
presence of the pacemaker may cause increased cardiac muscle 
damage from defibrillation. Certain electrical and gasoline 
powered appliances can cause inhibition of an implanted 
cardiac pacemaker system 
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You want her pacemaker 
to be reliable, 


and she wants to wear her 
designer originals. 


Intermedics ThinLith.” ThinLith design helps to reduce 
skin pressure necrosis and the 
chances of pacemaker migration 
within the body. 

ThinLith. The answer to your 
concerns about reliability. And 
your patients concerns about 
appearance. 

Examine the dimensions of our 
ThinLiths, and assure your patient 
that she can still wear those 
designer originals. Contact your 
Intermedics representative for 
A thinner, lighter pacemaker more information on the ThinLith 
for your patient's well being. — *€'c* 


Typic al dimensions of the ThinLiths 





Height Width Thickness Weight Volume 


No one has to tell you that a (cm) (cm) (cm) (g) (cma) 

pacemaker implant raises a ThinLihI* 66 46 11 78 30 

number of concerns among your — ae co d vii. 
Era FhinLith II 5.1 4.6 1.1 55 22 


patients. One concern many of 

vour patients may share is, very ° : 

simply, “How much will it show?” The ThinLith . 

At Intermedics, we are cognizant of. Part of a Superior Pacing 

this concern. We ve designed a Svstem From Intermedics. 

series of pacemakers to help mini- i 

mize appearance anxiety among 

your patients while giving you the 

reliability of our CMOS circuitry in YY E 

a trimmer, more compact size. yw Intermedics Inc. 
Yes, the T hinLiths employ the PO. Box 617 

same dependable CMOS circuitry Freeport, Texas 77541 

proven successful in our other 

Intermedics pulse generators. In 

addition, the lighter weight, ThinLith is a trademark of Intermedics, Inc 

reduced thickness and smoothly SSE eee er OE Sam IO NS Tenn 

rounded corners reduce pocket 

bulge and add to the post-operative * The ThinLith I and ThinLith II models 


f ! (225-01 and 227-01) now carry a Patient 
comfort of vour patients. Also, the Lifetime Replacement Agreement 


Our business is life. 





the Intermedies cardiac pulse generator to be used 
CONTRAINDICATIONS AND SIDE EFFECTS There are no 
known contraindications to the use of pac emakers as d 


medical method for control of heart rate. Body rejection 
phenomena, local tissue reaction or skin necrosis, muscle 
and nerve stimulation, embolism, and cardiac tamponade 
have been reported 


Neither of the models pictured are cardiac pacemaker 









pz Five years, 
ofclinical experience 
for the serious 


anaerobic infection 
you treat today 


Extensive research and clinical experience have 
established that anaerobic bacteria, once thought 
innocuous, are often the cause of serious infections. 

During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections— primarily intra-abdominal 
sepsis and female pelvic infection—used concomitantly 
with appropriate surgical procedures. 

Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 





Cumulative Percentage at 
Various Concentrations (ug/ml) 


<2.0 — 4.0 — 8.0 


Number of 
Strains 
Tested 










Center Years 





Mayo to 1972 195 96 100 100 
1974-76 92 93 100 100 

Wadsworth to 1972 ay e 89 96 100 
1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98t 

1978 37 100 100 100 
















“Published data or data on file with The Upjohn Company. The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin" HCI (clindamycin HCI capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
p -lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill " A 
patients infected with susceptible organisms and who A 
are sensitive to drugs in those classes. Hypersen- | 
sitivity to clindamycin has been reported; if a hypersen- 
sitivity reaction occurs, the drug should be discontinued. 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract), infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions: serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone, Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
s INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil*) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 

S with clindamycin. 
































MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular, 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B 6.5 


Each ml contains: 
clindamycin phosphate 


GUNVANT 1sisvereneteboveriesqaads 150 mg 

clindamycin 
bere alogll iiusa ess oder er hs 5 mg 
disodium edetate ................ ee eee. 0.5 mg 


water for injection 
When necessary, pH adjusted with NaOH 
and/or HCI 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 


In serious anaerobic infections. .. 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 
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Closed wound suction is an accepted and 
highly effective method of promoting postopera- 
tive primary wound healing. And the SNYDER 
HEMOVAC™ is recognized as the accepted stan- 
dard for portable closed wound suction. It removes 
hematoma and dead spaces which serve as a 









medium for infection, and reduces swelling to 
promote coaptation of tissue layers. 


Now, there's a new generation of the SNYDER 
HEMOVAC...available in all the kit variations 
you've cometo depend on. All feature an enlarged 
Pouring Spout for emptying convenience, and 
all connect directly to wall suction when necessary. 
Evacuators are available with anti-reflux valves, 
plus the widest range of needles and precision- 

perforated medical grade silicone or vinyl 
wound tubing. 


Indications for SNYDER 
HEMOVAC closed wound 
suction in general surgery 
are as varied as the pro- 
cedures themselves: 
gastrectomies, adrenal- 
ectomies, splenec- 
tomies, and lung 
resections, just to 
name a few. 


Available 
exclusively through 
your ZIMMER* 
representative. 


— ZIMMER * USA 
= — Warsaw, Indiana 46580 

- — ZIMMER * USA * INTERNATIONAL 
EA Warsaw, Indiana 46580 











When pain 
cant wait 





Don't hesitate to use... 


Talwin | ACTATE 


brand of 


pentazocine lactate injection, NF 


Relieves Pain of a Moderate to Severe Nature. 
ver 1 billion parenteral and oral doses used worldwide. 


Infrequent Morphine-like Adverse Effects: 

ll Severe respiratory depression E Constipation ll Hypotension @ Urinary retention 

While others such as nausea and dizziness are more common. 

RARELY REPORTED REACTIONS include those of a psychiatric nature. Even the most acute CNS reactions— 
hallucinations (usually visual) —have cleared spontaneously within a period of hours. Such patients should be closely 
observed. There have been instances of psychological and physical dependence on Talwin in patients with a history of 
drug abuse. Such patients should be closely supervised when long-term therapy is contemplated. See paragraph on drug 


dependence on next page. 





Pain relief proven: 


Clinical proof of efficacy was determined 
in a wide variety of disease entities." 


Cardiovascular: Of 142 patients, 8496 had excellent to good relief. 


Gastrointestinal: Of 134 patients (including those with malignancy), 
90% had excellent to good relief. > 


Malignancy: Of 214 patients, 82% had excellent to good relief. 
Urology: Of 232 patients, 72% had excellent to good relief. 
Miscellaneous: Of 245 patients, 80% had excellent to good relief. 


*All doses of Talwin. (30 mg Talwin lactate was the most common dose used.) Data on file at Winthrop Laboratories 
See following page for brief summary including warnings, adverse reactions, patient selection, and prescribing and precautionary recommendations 


Potent — Dependable—Analgesic 


Talwin LACTATE 


brand of 


pentazocine lactate injection, NF 


Relieves pain of a moderate 
to severe nature. 


Please consult full prescribing information 
before prescribing. A summary follows: 

Talwin is intended for the relief of moder- 
ate to severe pain. 30 mg is usually as 
effective an analgesic as morphine 10 mg 
or meperidine 75 to 100 mg. The duration 
of analgesia may sometimes be less than 
that of morphine. Analgesia usually occurs 
within 15 to 20 minutes after intramuscular 
or subcutaneous injection and within 2 to 
3 minutes after intravenous injection. Tal- 
winisa weak narcotic antagonist with seda- 
tive activity. Talwin may also be used for 
preoperative or preanesthetic medication 
and asa supplement to surgical anesthesia. 


CONTRAINDICATION 
Hypersensitivity to pentazocine. 


WARNINGS 

Drug Dependence. Special care should be 
exercised in prescribing pentazocine for 
emotionally unstable patients and for those 
with a history of drug misuse. Such patients 
should be closely supervised when long- 
term therapy is contemplated. There have 
been instances of psychological and physi- 
cal dependence on Talwin in patients with 
such a history and, rarely, in patients with- 
out such a history. Abrupt discontinuance 
following the extended use of parenteral 
Talwin has resulted in symptoms such as 
abdominal cramps, elevated temperature, 
rhinorrhea, restlessness, anxiety, and 
lacrimation. Even when these occurred, 
discontinuance has been accomplished 
with minimal difficulty. In the rare patient 
in whom more than minor difficulty has 
been encountered, reinstitution of paren- 
teral Talwin with gradual withdrawal has 
ameliorated the patient's symptoms. Sub- 
stituting methadone or other narcotics for 
Talwin in the treatment of the Talwin absti- 
nence syndrome should be avoided. 


In prescribing parenteral Talwin for chronic 
use, particularly if the drug is to be self- 
administered, the physician should take 
precautions to avoid increases in dose and 
frequency of injection by the patient and to 
prevent the use of the drug in anticipation 
of pain rather than for the relief of pain. 


Just as with all medication, the oral form of 
Talwin is preferable for chronic administra- 
tion. 


Tissue Damage at Injection Sites. Severe 
sclerosis of the skin, subcutaneous tissues, 
and underlying muscle have occurred at 
the injection sites of patients who have re- 
ceived multiple doses of pentazocine lac- 
tate. Constant rotation of injection sites is, 
therefore, essential. In addition, animal 
studies have demonstrated that Talwin is 


tolerated less well subcutaneously than 
intramuscularly. 


Head Injury and Increased Intracranial 
Pressure. Talwin may elevate cerebrospinal 
fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, 
intracranial lesions and a preexisting in- 
crease in intracranial pressure. Talwin may 
obscure the clinical course of patients with 
head injuries. Talwin should be used with 
extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of Talwin 
during pregnancy (other than labor) has 
not been established. Although no terato- 
genic or embryotoxic effects have been re- 
ported in animals, Talwin should be admin- 
istered to pregnant patients (other than 
labor) only when potential benefits out- 
weigh possible hazards; and cautiously in 
labor of women delivering prematurely. 


Acute CNS Manifestations. |n therapeutic 
dosage, rarely, transient hallucinations 
(usually visual), disorientation, and con- 
fusion may occur. Observe such patients 
carefully and check vital signs. Use caution 
if the drug is reinstituted since the acute 
CNS manifestations may recur. 


Usage in Children. Not presently recom- 
mended under 12. 


Ambulatory Patients. Since sedation, dizzi- 
ness, and occasional euphoria have been 
noted, ambulatory patients should be 
warned not to operate machinery, drive 
cars, or unnecessarily expose themselves 
to hazards. 


PRECAUTIONS 

The possibility that Talwin may cause respir- 
atory depression should be considered. 
Talwin should be used with caution in pa- 
tients with respiratory depression, severely 
limited respiratory reserve, bronchospasm, 
cyanosis, renal or hepatic dysfunction. 
Caution should also be used with patients 
prone to convulsive disorders and those 
about to undergo biliary surgery. As with 
other strong analgesics, use with caution 
in patients with myocardial infarction who 
have nausea or vomiting. Patients previ- 
ously given narcotics, including meth- 
adone, may experience withdrawal symp- 
toms after receiving Talwin. 


ADVERSE REACTIONS 

The most commonly occurring reactions 
are: nausea, dizziness or lightheadedness, 
vomiting, euphoria. 


Dermatologic Reactions: Soft tissue indur- 
ation, nodules, and cutaneous depression 
can occur at injection sites. Ulceration 
(sloughing) and severe sclerosis of the 
skin and subcutaneous tissues (and, rarely, 
underlying muscle) have been reported af- 
ter multiple doses. 


Infrequently occurring reactions are— 
respiratory: respiratory depression, dysp- 
nea, transient apnea in a small number of 
newborn infants whose mothers received 
Talwin during labor; cardiovascular: circula- 
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tory depression, shock, hypertension; CNS 
effects: sedation, alteration of mood 
(nervousness, apprehension, depression, 
floating feeling), dreams; gastrointestinal: 
constipation, dry mouth; dermatologic in- 
cluding local: diaphoresis, sting on injec- 
tion, flushed skin including plethora, der- 
matitis including pruritus; other: urinary 
retention, headache, paresthesia, altera- 
tions in rate or strength of uterine con- 
tractions during labor. 


Rarely reported reactions include— neuro- 
muscular and psychiatric: muscle tremor, 
insomnia, disorientation, hallucinations; 
gastrointestinal: taste alteration, diarrhea 
and cramps; ophthalmic: blurred vision, 
nystagmus, diplopia, miosis; hematologic: 
depression of white blood cells (especially 
granulocytes), which is usually reversible, 
moderate transient eosinophilia; other: 
tachycardia, weakness or faintness, chills, 
allergic reactions including edema of the 
face, toxic epidermal necrolysis. 


DOSAGE AND ADMINISTRATION 
Adults, Excluding Patients in Labor. The 
recommended single parenteral dose is 30 
mg by intramuscular, subcutaneous, or in- 
travenous route. This may be repeated 
every 3 to 4 hours. Doses in excess of 30 
mg intravenously or 60 mg intramuscularly 
or subcutaneously are not recommended. 
Total daily dosage should not exceed 360 
mg. 


See Warnings in package insert as to rec- 
ommended sites and routes of administra- 
tion. 


Patients in Labor. A single, intramuscular 
30 mg dose has been most commonly 
administered. 


CAUTION. Talwin should not be mixed in 
the same syringe with soluble barbiturates 
because precipitation will occur. 


OVERDOSAGE 

Oxygen, parenteral naloxone, intravenous 
fluids, vasopressors, assisted or controlled 
ventilation, and other supportive measures 
should be employed as indicated. Talwin 
is not subject to narcotic controls. 


HOW SUPPLIED 

Uni-Amp* — Individual unit dose ampuls of 
1 ml (30 mg), 1% ml (45 mg), and 2 ml (60 
mg) in boxes of 25. 


Ampuls of 1 ml (30 mg), 1% ml (45 mg), 
and 2 ml (60 mg) in (nested) boxes of 25. 


Each 1 ml contains pentazocine lactate 
equivalent to 30 mg base and 2.8 mg 
sodium chloride, in water for injection. 


Multiple dose vials of 10 ml, each 1 ml con- 
taining pentazocine lactate equivalent to 
30 mg base, 2 mg acetone sodium bisulfite, 
1.5 mg sodium chloride, and 1 mg methyl- 
paraben as preservative, in water for injec- 
tion. Boxes of 1. 


trithrog | 


90 PARK AVENUE 


NEW YORK, N.Y. 10016 WNT5428 


S Í : [n patients with serious bacterial infection, the 
e ecting choice of antibiotic therapy is usually made on the 
E oly : d ü basis of the effectiveness-to-risk ratio. This considera- 

an amino COSIOC: tion is particularly important when an aminoglycoside 
^ Gum [J? am^ antibiotic is indicated. 
SEN e ua The activity of Nebcin* (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows "that tobramycin has significant antibacterial 


activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 


bers of the Enterobacteriaceae are comparable, with tract infections 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 
* other against selected strains of any species.” including burns 
Nebcin is indicated in the treatment of caused by susceptible strains of the following 
septicemia microorganisms: Pseudomonas aeruginosa, 





serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 


Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity.’ The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 





Adverse Reactions: Neparotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than these recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms incluce dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin: anemia, granulocytopenia, 
and thrombocytopenia; aad fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equa! doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal dcses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, »ee the convenient nomogram 

in the package literature * To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes 


*An alternate rough guide for cetermining reduced dosage at eight-haur intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eignt-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kg q&8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kg q 8h 
(Total, 3 mg/kg/day) 


ml/dose* 


3 ml 
2.9 ml 
2.75 ml 
2.6 ml 
2.5. - mi 





*Applicable to al! product forms except Nebcin, Pediatric, Injection | see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg ‘equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stopoered, in packages of 1. 

Hyporets* (disposab e syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each mi also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 46206. 


800646 


Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 


Characteristics of the Primary Lesion of Malignant 
Melanoma as a Guide to Prognosis and Therapy 


DAVID P. KAPELANSKI, M.D.,* GEORGE E. BLOCK, M.D., F.A.C.S.," MICHAEL KAUFMAN, M.D.T 


The histologic material from the original lesion of 113 patients 
suffering from Clinical Stage I and Clinical Stage II malignant 
melanomas were reviewed in an attempt to correlate depth of 
invasion with prognosis and to test whether or not current 
methods of microstaging were a valid guide to therapy. Both the 
microstaging methods of Clark and Breslow were eminently 
successful in indicating the prognosis of the patient, but were of 
no greater utility than other histologic parameters such as 
mitotic activity, perineural, vascular, or lymphatic invasion, or 
the presence of superficial ulceration. The value of elective node 
dissection for the treatment of primary malignant melanoma is 
uncertain. Deterents against empiric dissection are its low yield 
of occult metastases, its inability to prevent recurrence in a 
substantial portion of patients independent of the status of the 
nodes, and the difficulty in demonstrating an improved survival 
rate when this method of therapy is employed. Neither Clark's 
nor Breslow's methods of microstaging appeared to yield 
adequate criteria by which to choose node dissection. A 
simplified method of microstaging is proposed utilizing well 
defined anatomic levels, and yields statistically valid criteria for 
the performance of elective node dissection. Using this method, 
elective node dissection is advocated solely for those tumors that 
clearly invade the reticular dermis. Patients with tumors 
restricted to the papillary dermis do not appear to be benefited 
by empiric node dissection. 


ALIGNANT MELANOMA WAS FIRST DESCRIBED 

by Hippocrates? and accounts of the disease con- 
tinued to be restricted to descriptions until the 
twentieth century. In 1806 Laennec and Dupuytren 
separately published accounts of pigmented tumors, 
and in an 1836 case report Carswell first utilized the 
term melanoma.? In 1858 Pemberton performed a 
regional lymph node excision for melanoma.’ 

William Stewart Handley, in the 1907 Hunterian 
Lecture, described centrifugal permeation by mela- 
noma of regional lymphatics and blood vessels and 
advocated wide excision in concert with node dis- 
section to control occult proliferation." Although 
Handley's recommendation was based on observations 
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from a single cadaver, the empiric role of elective 
node dissection for primary treatment of malignant 
melanoma was firmly established. The benefit of this 
procedure was not further substantiated until 1945 
when Pack reported a 42% incidence of occult disease 
in elective node dissection specimens.'? Pack’s report 
was shortly followed by Stewart's account of improved 
survival for patients undergoing elective node dissec- 
tion, although the difference in survival he obtained 
was not statistically significant.?? 

In recent years, the incidence of occult disease in 
elective node dissections has been variously reported 
as from five to 5096.^!5 Several proponents of elec- 
tive node dissection have claimed improved survival, 
while others have been able to demonstrate only equiv- 
öcal benefit: 

In an effort to define the patient population at 
greatest risk for failure following excision, and thereby 
liable to benefit from more aggressive therapy, a variety 
of histologic parameters have been examined. The most 
prominent of these characteristics is that of superficial 
invasion, first associated with improved survival by 
Allen and Spitz.! Petersen incorporated a similar ob- 
servation into a clinical protocol.”! Mehnert and Heard 
defined precise microscopic levels of invasion and 
demonstrated that node dissection improved survival 
when the primary lesion penetrated the reticular der- 
mis, but remained superficial to the subcutaneous fat." 
Clark refined Mehnert and Heard's classification and 
evaluated the intraepidermal proliferation of neo- 
plastic cells commonly associated with malignant 
melanoma.? He noted a strong inverse correlation be- 
tween survival and depth of primary invasion re- 
gardless of initial treatment; he also noted that the 
absence of intraepidermal invasion similarly dimin- 
ished survival. Breslow combined Clark's method 
with a measurement of tumor penetration and advised 
elective node dissection for primary lesions greater 
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than 0.76 mm thick and which invaded the reticular 
dermis.? More recent reviews, however, have not sub- 
stantiated a beneficial effect of elective node dissection 
when employed on the basis of these derived criteria. 5? 


Materials and Methods 


The records of 220 consecutive patients with 
cutaneous malignant melanoma seen at the University 
of Chicago Hospitals and Clinics from January 1, 1950 
to May 30, 1973 were reviewed. Twenty-seven cases 
in which a primary lesion was not identified were 
discarded. This review is based on a clinical and 
pathological analysis of 113 of these patients from 
whom all original histological material could be re- 
trieved and personally examined by the authors. For 
these patients, evaluations were made with respect to 
sex, race, age at diagnosis, primary location, clinical 
stage, therapeutic procedures, clinical course and 
survival. 

All lesions were classified by primary type and 
anatomical level of invasion according to the method 
of Clark. The maximal depth of invasion as meas- 
ured from the stratum granulosa to the deepest pene- 
tration of the tumor was determined with an ocular 
micrometer according to the method of Breslow.? The 
presence of ulceration greater than 6 mm in extent, the 
presence of greater than one mitotic figure per high 
power field (average of five observations), and the 
presence of perineural, vascular, or lymphatic invasion 
was recorded. 

The histologic specimens from all regional lymph 
node dissections were examined, and the presence or 
absence of metastatic tumor was ascertained. All 113 


KAPELANSKI, BLOCK AND KAUFMAN 


Ann. Surg. e February 1979 


cases were available for evaluation at three years after 
treatment. 104 cases at risk for five years were avail- 
able and 56 cases at risk for 10 years were similarly 
evaluated. One patient had been lost to follow-up at 
3.1 years following initial treatment. 

Statistical analysis was made by the chi-square 
method. In all instances when statistical significance 
was considered a p value of less than 0.05 was 
considered to be significant. Probability values greater 
than 0.05 were considered statistically insignificant. 


Epidemiology 


The median age at the time of diagnosis was 49 years 
with a range from 15 through 82 years. There were 56 
male and 57 female patients in our series. Two histologi- 
cally distinct primary lesions were identified in one 
male patient within a one month period. These two 
lesions were treated as separate cases in the analysis 
of survival and recurrence. There were six black pa- 
tients in our series and all were female. 

Twenty-two patients had primary lesions arising on 
the upper extremity. Eleven were male and 11 were 
female. Forty-two patients had primary lesions arising 
on the lower extremity. Seven were male (16.7%) 
and 35 were female (83.3%). Thirty-two patients had 
primary lesions arising on the trunk. Twenty-eight were 
male (87.5%) and four were female (12.5%). Of the 17 
patients with 18 primary head and/or neck lesions, 10 
were male (58.8%) and seven were female (41.2%). 

Although our patients were equally divided by sex, 
there was a significant difference in the sexual distri- 
bution of certain primary sites: there was a preferential 
occurrence of truncal lesions in males, and females had 
a statistically significant predominance of lower ex- 
tremity melanomas. 


Crude Survival and Recurrence 


113 patients (114 lesions) were at risk between three 
and five years. Fifty-three patients (46.5%) were alive 
without evidence of disease and 55 patients are dead. 
One patient was lost to follow-up and four patients 
were alive with recurrent disease. 

One hundred-four patients were at risk for five years 
or more. Fifty-seven were alive without disease 
(54.8%), one patient was alive with recurrent disease 
(1.0%), and 46 are dead (44.2%). (Fig. 1). 


Survival by Sex and Location 


Twenty-seven males (54.0%) and 30 females (55.6%) 
were alive without evidence of disease at five years 
following initial treatment. One female had recurrent 
disease. Twenty-three females (42.6%) and 23 males 
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(46.0%) are dead. There was no statistically significant 
preferential survival by sex. 

The crude survival according to location is present in 
Table 1. Patients with lesions of the head and neck had a 
survival of less than one half that of patients with 
melanomas in other anatomical sites. This difference in 
survival is statistically significant (p — 0.025) when 
survival from head and neck lesions is compared to the 
group as a whole; when comparison is made between 
the survivals from various anatomical sites, statistical 
significance is not demonstrated (p > 0.05). 


Clinical Stage I Disease 


Clinical Stage I lesions as described by Knutson, et al. '? 
are those in which the clinically manifest disease is con- 
fined to the primary site and is resectable. Ninety- 
nine of our patients with 100 lesions were retrospec- 
tively classified as Clinical Stage I. Ninety-one patients 
were available for analysis at five years following 
treatment. Fifty-five were alive without evidence of 
disease (60.4%), one patient was alive with recurrent 
disease (1.1%) and 35 patients are dead (38.5%). 

Seventy-three patients with Clinical Stage I disease 
were initially treated by a wide local excision. Sixty- 
five of these patients were available for review at five 
years. Thirty-one patients were alive without evidence 
of recurrence (47.7%). Twenty-nine patients are dead 
(44.6%). Thirty-six patients survived five years (55.4%), 
but five of these survivors had recurrent disease. 

The remaining 27 patients with Clinical Stage | 
disease were initially treated by a wide local excision 
supplemented by an elective regional node dissection. 
Four of these patients had histologically positive nodes 
and only one survived. Twenty-six of these patients 
were available for analysis at five years. Seventeen 
were alive without evidence of recurrence (65.492). Six 
are dead (23.1%). Twenty patients survived five years 
(76.9%). There is no statistically significant difference 
in either disease-free survival, overall survival or recur- 
rence rate when excision is compared to excision and 
elective node dissection as the initial treatment of Stage 
I disease (Table 2). 

Seventeen of the 34 patients with recurrent disease 
following local excision subsequently underwent a 
therapeutic regional node excision. Four of these 17 
patients remained free from disease for a period in ex- 
cess of five years following the secondary dissection. 
This represents an eventual five year salvage of 35 
patients treated by wide local excision as the primary 
therapy (53.992). 

Twenty-two of 43 patients (51.2%) treated by wide 
local excision and regional node dissection either as an 
empiric node dissection or a therapeutic node 
dissection upon discovery of involved lymph nodes are 
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TABLE 1. Sexual Distribution and Survival by Primary Site 
Five 
Number Year Per Cent 
Primary Site of Patients Survival Survival 
; al ; 
Upper extremity $ das . 10 of 18 56% 
35 Female* 
Lower extremity 7 Jara 22 of 39 56% 
7 Female 
ds S 27% 
Head and neck 10 Male* 4 of 1: i 
4 Female 5 
2 32 6% 
Trunk 28 Malet | of 66% 


* One male had two primary head and neck tumors. * Difference in 
distribution is significant (p — 0.005). 


now alive without evidence of further disease. There is 
no statistically significant difference in the five year 
salvage rate when wide local excision alone as the 
treatment modality is compared to either excision and 
elective or subsequent therapeutic lymph node 
dissection. 


Clinical Stage II Disease 


Fourteen patients were retrospectively classified as 
suffering Clinical Stage II malignant melanoma. Clini- 
cal Stage II disease is defined as those instances in 
which the clinically manifest disease is confined to the 
primary site and the regional lymph nodes and is 
resectable. At five years, 13 Stage II patients were 
available for analysis. Two "'poor-risk" patients had 
undergone only excision and expired. Eleven patients 
received a therapeutic node dissection in addition to 
excision of the primary tumor. Seven patients had 
microscopically involved lymph nodes. All seven died. 
Four patients had microscopically involved lymph 
nodes. Two of these patients were alive without disease 
and two patients are dead (Table 3). 


The Effect of Ulceration Upon Survival 


Twenty-nine patients had ulcerated primary lesions 
in which the ulcer was larger than 6 mm. This size 


TABLE 2. Clinical Stage I Survival by Primary Treatment 
a SÉ 


Five Year 
Disease- 
Pathology free Per Cent 
Treatment of Nodes Survival Survival 


eee 


Wide excision 31 of 65 47.7% 
4 had positive | of 4 
nodes p > 0.05 
Wide excision and 
node dissection 
22 had negative 16 of 22 
nodes 65.3% 


ee 
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ulceration has been deemed significant by Little. Nine 
of the 28 patients available for analysis at five years 
were alive without evidence of disease (32.1%). All of 
these patients were categorized as having Stage I 
disease. Twelve patients with Stage I disease and 
ulceration expired (57.1%). Seven patients with ul- 
cerated lesions had Stage II disease and all expired. 
When patients with Stage I disease and ulceration are 
compared to those without this characteristic of 
malignancy, there is a statistically significant decrease 
in survival (p < 0.05). Significance is not maintained 
with Stage II disease. 


The Effect of Perineural, Vascular or Lymphatic 
Invasion Upon Survival 


Seventeen patients had primary lesions which micro- 
scopically exhibited perineural, vascular, or lymphatic 
invasion. Ten of these patients had Clinical Stage | 
disease and four expired (40%). The remaining seven 
patients had Stage II disease and all expired. When 
compared to the mortality rates for patients without the 
referenced characteristics of malignancy, the higher 
mortality rate observed with invasive tumors escapes 
statistical significance for both Stage I and Stage II 
disease. | 


The Effect of High Mitotic Activity Upon Survival 


McGovern, et al.!? defined high mitotic activity as 
more than one mitosis viewed per high power micro- 
scope field. Thirty-four of our patients had such lesions. 
These tumors averaged five mitoses per high power 
field. Six of 31 patients available for follow-up at five 
years were alive without evidence of disease (19.4%). 
Twenty patients with such lesions had Stage I disease 
and 15 died (75%). Ten of the 11 patients with 
Stage II disease expired within five years (91%). There 
is a statistically significant difference in survival for 
Stage I disease (p — 0.05) when patients with high 
mitotic lesions are compared to patients whose primary 
lesions had few mitoses. 

The presence of ulceration, invasion, or high mitotic 
activity apparently had a similar lethal effect upon 
survival. When the survival of patients whose lesion 
demonstrated either ulceration, invasion, or high mi- 


TABLE 3. Clinical Stage II Survival 


L M M —— —— 


Pathology Five Year Per Cent 
Treatment of Nodes Survival Survival 
eee ee ee D$ ———i 
Wide excision 0 of 2 0% 
Wide excision and 7 had positive 
node dissection nodes 0 of 7 18% 
4 had negative 
nodes 2 of 4 
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totic activity were compared with each other there was 
no statistically significant difference. 

There were seven patients (two Stage I and five 
Stage II) whose primary lesions exhibited ulceration, 
invasion, and high mitotic activity. At five years only 
one patient was alive without evidence of disease 
(14.3%). This patient had Stage I disease. Six patients 
are dead (85.7%). Seventeen patients (14 Stage I and 
three Stage II) had primary lesions possessing two of 
these characteristics. Four of the 15 available for analy- 
sis were alive without evidence of disease (26.7%). 
Again, these survivors were all in the Stage I group. 
Eleven patients are dead (73.3%). There were 29 
patients (26 Stage I and three Stage II) whose lesion 
possessed only one of the referenced characteristics. 
Thirteen of the 27 available patients were alive with- 
out evidence of disease at five years (48.1%) and 
fourteen patients are dead (51.9%). Only one survivor 
was determined to have Stage II disease. 

Sixty-one patients had none of the referenced char- 
acteristics. Fifty-nine of these patients had Stage l 
disease and two, Stage II. At five years, 39 of the 55 
patients available for analysis were alive without 
disease (70.9%) and these survivors all had Stage I 
disease. One patient was alive with disease (1.8%) and 
15 patients (14 Stage I, one Stage II) are dead (27.3%). 

There appears to be a significant difference in both 
disease-free and overall survival (p = 0.05) when Stage 
I patients whose primary lesions exhibited none of the 
parameters of malignancy were compared to patients 
whose primary tumor possessed one, two, or all three 
of the microscopic characteristics of increased malig- 
nancy. The choice of the initial operative treatment did 
not significantly alter survival in the patients with the 
various referenced indices of malignancy. Survival in 
patients with Stage II disease was not effected by 
the microscopic presence of ulceration, invasion, or 
high mitotic activity (Fig. 2). 


Histogenetic Patterns and Survival 


There were 69 Clinical Stage I and II Clinical 
Stage II patients whose primary lesions were described 
as "invasive malignant melanoma without an adjacent 
intraepidermal component: nodular melanoma." Sev- 
enty-four of these patients were available for analy- 
sis at five years and 39 were alive without evidence of 
disease (52.7%). One patient was alive with recurrent 
disease (1.4%). Thirty-four patients are dead (45.9%). 

Eight Clinical Stage I patients had a primary lesion 
described as an ‘“‘invasive malignant melanoma with 
an adjacent intraepidermal component of the Hutchin- 
son's freckle type." Five of the seven patients avail- 
able at five years were alive without evidence of disease 
(71.4%). Two patients are dead (28.6%). 
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(46.0%) are dead. There was no statistically significant 
preferential survival by sex. 

The crude survival according to location is present in 
Table 1. Patients with lesions of the head and neck had a 
survival of less than one half that of patients with 
melanomas in other anatomical sites. This difference in 
survival is statistically significant (p < 0.025) when 
survival from head and neck lesions is compared to the 
group as a whole; when comparison is made between 
the survivals from various anatomical sites, statistical 
significance is not demonstrated (p > 0.05). 


Clinical Stage I Disease 


Clinical Stage I lesions as described by Knutson, et al." 
are those in which the clinically manifest disease is con- 
fined to the primary site and is resectable. Ninety- 
nine of our patients with 100 lesions were retrospec- 
tively classified as Clinical Stage I. Ninety-one patients 
were available for analysis at five years following 
treatment. Fifty-five were alive without evidence of 
disease (60.4%), one patient was alive with recurrent 
disease (1.1%) and 35 patients are dead (38.5%). 

Seventy-three patients with Clinical Stage I disease 
were initially treated by a wide local excision. Sixty- 
five of these patients were available for review at five 
years. Thirty-one patients were alive without evidence 
of recurrence (47.7%). Twenty-nine patients are dead 
(44.6%). Thirty-six patients survived five years (55.4%), 
but five of these survivors had recurrent disease. 

The remaining 27 patients with Clinical Stage | 
disease were initially treated by a wide local excision 
supplemented by an elective regional node dissection. 
Four of these patients had histologically positive nodes 
and only one survived. Twenty-six of these patients 
were available for analysis at five years. Seventeen 
were alive without evidence of recurrence (65.4%). Six 
are dead (23.1%). Twenty patients survived five years 
(76.9%). There is no statistically significant difference 
in either disease-free survival, overall survival or recur- 
rence rate when excision is compared to excision and 
elective node dissection as the initial treatment of Stage 
I disease (Table 2). 

Seventeen of the 34 patients with recurrent disease 
following local excision subsequently underwent a 
therapeutic regional node excision. Four of these 17 
patients remained free from disease for a period in ex- 
cess of five years following the secondary dissection. 
This represents an eventual five year salvage of 35 
patients treated by wide local excision as the primary 
therapy (53.992). 

Twenty-two of 43 patients (51.2%) treated by wide 
local excision and regional node dissection either as an 
empiric node dissection or a therapeutic node 
dissection upon discovery of involved lymph nodes are 
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TABLE l. Sexual Distribution and Survival by Primary Site 
Five 

Number Year Per Cent 

Primary Site of Patients Survival Survival 
Upper extremity : Santa 10 of 18 56% 
Lower extremity " Sad 22 of 39 56% 

7 Female 

« « S 2 Cz 
Head and neck 10 Male* 4 of 1! T% 
Trunk " dares 2101 32 66% 


* One male had two primary head and neck tumors. * Difference in 
distribution is significant (p — 0.005). 


now alive without evidence of further disease. There is 
no statistically significant difference in the five year 
salvage rate when wide local excision alone as the 
treatment modality is compared to either excision and 
elective or subsequent therapeutic lymph node 
dissection. 


Clinical Stage II Disease 


Fourteen patients were retrospectively classified as 
suffering Clinical Stage II malignant melanoma. Clini- 
cal Stage II disease is defined as those instances in 
which the clinically manifest disease is confined to the 
primary site and the regional lymph nodes and is 
resectable.'? At five years, 13 Stage II patients were 
available for analysis. Two ‘‘poor-risk’’ patients had 
undergone only excision and expired. Eleven patients 
received a therapeutic node dissection in addition to 
excision of the primary tumor. Seven patients had 
microscopically involved lymph nodes. All seven died. 
Four patients had microscopically involved lymph 
nodes. Two of these patients were alive without disease 
and two patients are dead (Table 3). 


The Effect of Ulceration Upon Survival 


Twenty-nine patients had ulcerated primary lesions 
in which the ulcer was larger than 6 mm. This size 


TABLE 2. Clinical Stage I Survival by Primary Treatment 








Five Year 
Disease- 
Pathology free Per Cent 
Treatment of Nodes Survival Survival 
Wide excision 31 of 65 47.7% 
4 had positive | of 4 
nodes p > 0.05 
Wide excision and 
node dissection 
22 had negative 16 of 22 
nodes 65.3% 
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ulceration has been deemed significant by Little.'? Nine 
of the 28 patients available for analysis at five years 
were alive without evidence of disease (32.1%). All of 
these patients were categorized as having Stage I 
disease. Twelve patients with Stage I disease and 
ulceration expired (57.196). Seven patients with ul- 
cerated lesions had Stage II disease and all expired. 
When patients with Stage I disease and ulceration are 
compared to those without this characteristic of 
malignancy, there is a statistically significant decrease 
in survival (p < 0.05). Significance is not maintained 
with Stage II disease. 


The Effect of Perineural, Vascular or Lymphatic 
Invasion Upon Survival 


Seventeen patients had primary lesions which micro- 
scopically exhibited perineural, vascular, or lymphatic 
invasion. Ten of these patients had Clinical Stage I 
disease and four expired (40%). The remaining seven 
patients had Stage II disease and all expired. When 
compared to the mortality rates for patients without the 
referenced characteristics of malignancy, the higher 
mortality rate observed with invasive tumors escapes 
statistical significance for both Stage I and Stage Il 
disease. 


The Effect of High Mitotic Activity Upon Survival 


McGovern, et al.!? defined high mitotic activity as 
more than one mitosis viewed per high power micro- 
scope field. Thirty-four of our patients had such lesions. 
These tumors averaged five mitoses per high power 
field. Six of 31 patients available for follow-up at five 
years were alive without evidence of disease (19.4%). 
Twenty patients with such lesions had Stage I disease 
and 15 died (75%). Ten of the 11 patients with 
Stage II disease expired within five years (91%). There 
is a statistically significant difference in survival for 
Stage I disease (p — 0.05) when patients with high 
mitotic lesions are compared to patients whose primary 
lesions had few mitoses. 

The presence of ulceration, invasion, or high mitotic 
activity apparently had a similar lethal effect upon 
survival. When the survival of patients whose lesion 
demonstrated either ulceration, invasion, or high mi- 


TABLE 3. Clinical Stage II Survival 








Pathology Five Year Per Cent 
Treatment of Nodes Survival Survival 
Wide excision 0 of 2 0% 
Wide excision and 7 had positive 
node dissection nodes 0 of 7 18% 
4 had negative 
nodes 2 of 4 
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totic activity were compared with each other there was 
no statistically significant difference. 

There were seven patients (two Stage I and five 
Stage II) whose primary lesions exhibited ulceration, 
invasion, and high mitotic activity. At five years only 
one patient was alive without evidence of disease 
(14.3%). This patient had Stage I disease. Six patients 
are dead (85.7%). Seventeen patients (14 Stage I and 
three Stage II) had primary lesions possessing two of 
these characteristics. Four of the 15 available for analy- 
sis were alive without evidence of disease (26.7%). 
Again, these survivors were all in the Stage I group. 
Eleven patients are dead (73.3%). There were 29 
patients (26 Stage I and three Stage II) whose lesion 
possessed only one of the referenced characteristics. 
Thirteen of the 27 available patients were alive with- 
out evidence of disease at five years (48.1%) and 
fourteen patients are dead (51.9%). Only one survivor 
was determined to have Stage II disease. 

Sixty-one patients had none of the referenced char- 
acteristics. Fifty-nine of these patients had Stage | 
disease and two, Stage II. At five years, 39 of the 55 
patients available for analysis were alive without 
disease (70.9%) and these survivors all had Stage I 
disease. One patient was alive with disease (1.8%) and 
15 patients (14 Stage I, one Stage II) are dead (27.3%). 

There appears to be a significant difference in both 
disease-free and overall survival (p = 0.05) when Stage 
I patients whose primary lesions exhibited none of the 
parameters of malignancy were compared to patients 
whose primary tumor possessed one, two, or all three 
of the microscopic characteristics of increased malig- 
nancy. The choice of the initial operative treatment did 
not significantly alter survival in the patients with the 
various referenced indices of malignancy. Survival in 
patients with Stage II disease was not effected by 
the microscopic presence of ulceration, invasion, or 
high mitotic activity (Fig. 2). 


Histogenetic Patterns and Survival 


There were 69 Clinical Stage I and II Clinical 
Stage II patients whose primary lesions were described 
as "invasive malignant melanoma without an adjacent 
intraepidermal component: nodular melanoma." Sev- 
enty-four of these patients were available for analy- 
sis at five years and 39 were alive without evidence of 
disease (52.7%). One patient was alive with recurrent 
disease (1.4%). Thirty-four patients are dead (45.9%). 

Eight Clinical Stage I patients had a primary lesion 
described as an ^'invasive malignant melanoma with 
an adjacent intraepidermal component of the Hutchin- 
son's freckle type." Five of the seven patients avail- 
able at five years were alive without evidence of disease 
(71.4%). Two patients are dead (28.6%). 
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There were 23 Clinical Stage I and three Clinical 
Stage II patients whose primary lesion was an ''in- 
vasive malignant melanoma with an adjacent intra- 
epidermal component of the superficial spreading 
type." Thirteen of the 23 patients available for analy- 
sis at five years were alive without evidence of disease 
(56.5%). Ten patients are dead (43.5%). There was no 
statistically significant difference in survival when the 
three histogenetic patterns of the melanoma were 
compared. 


Clinical Stage I, Histogenetic Patterns, 
Therapy and Survival 


Forty-four patients whose histogenetic pattern was 
nodular were treated by wide local excision. Twenty 
of these patients with primary lesions of the Hutchin- 
son's freckle type were alive without evidence of re- 
currence after wide local excision (60.0%). Eight of 16 
patients with an initial superficial spreading melanoma 
survived following local excision (50.092). 

Twenty-six patients treated by wide local excision 
and elective regional lymph node dissection were at 
risk for at least five years. Twelve of 20 patients whose 
primary lesion was nodular survived without evidence 
of recurrence (60%). One of these 12 patients had 
microscopically positive nodes at the time of elec- 
tive regional node dissection. Three of four patients 
whose primary lesion was of the superficial spreading 
type survived without evidence of recurrence (75.092). 
None of these patients had involved nodes at the time 
of node dissection. 

There was no statistically significant difference in the 
rate of recurrence when wide local excision was com- 
pared with excision and elective node dissection and 
considered according to the histogenetic pattern of the 
primary tumor. 


Survival and Clark's Classification 


Table 4 summarizes the occurrence in our series of 
each level of Clark's classification, the histogenetic pat- 
tern of the primary tumor, and the survival associated 
with each level of invasion. Level 1 is considered 
to be a superficial, noninvasive melanoma and is, 
therefore, not included in our analysis. 

Survival from malignant melanoma appears to be in- 
versely related to the depth of invasion as described 
by Clark. For each level of deeper penetration, survival 
decreases. Level 2 tumors were associated with an 
84.6% survival; level 3, 63.5%; level 4, 38.5 percent; 
and level 5, 23.196. These survivals are crude survival 
statistics and do not take in to account the mode of 
initial therapy. 

The correlation of survival and depth of invasion 
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according to the method of Clark appears to have statis- 
tical significance. There is statistical significance when 
level 2 is compared to levels 4 and 5, and when 
level 3 is compared to levels 4 and 5. There is no 
statistical difference in survival when level 4 tumors 
are compared with those lesions invasive to level 5, 
nor for level 2 compared to level 3 (Table 4). 


Survival, Depth of Invasion and Initial Treatment 


The recurrence-free survival of 91 patients with 
Clinical Stage I melanoma was analyzed with respect 
to depth of tumor invasion as well as initial treatment. 
Sixty-five patients were treated by local excision and 26 


TABLE 4. Clark's Level, Histogenetic Primary Type and Survival 








Five Year Per Cent 
Level Primary Type Survival Survival 
7 nodular 
II 4 superficial spreading 11 of 13 85% 
5 Hutchinson’s freckle 
43 nodular 
II] 13 superficial spreading 33 of 52 63% 
1 Hutchinson’s freckle 
20 nodular 
IV 6 superficial spreading 10 of 26 38% 
| Hutchinson's freckle 
10 nodular 
V 3 superficial spreading 3 of 13 23% 


| Hutchinson’s freckle 
l———— ————— eet ee 
(p < 0.05) Significant difference between: Level 2 and 4. Level 
2 and 5. Level 3 and 5. Level 3 and 5. 
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patients received an elective lymph node dissection to 
supplement their local excision. The survival data for 
these patients is summarized in Table 5. 

With the exception of the 22 patients with level 4 
tumors, there was no statistically valid difference in 
survival when the two methods of primary therapy 
were compared. For the 22 level 4 tumors, wide local 
excision was successful in 23.5 percent of the instances, 
while excision plus node dissection resulted in an 80% 
recurrence free survival (p < 0.025) for the five patients 
to whom it was applied. 

Apparently as a matter of chance the largest single 
group in our series was comprised of 48 patients 
with level 3 lesions. This accounted for 46.2% of our 
patients at risk for five years. Survival for these pa- 
tients was similar despite the mode of primary therapy: 
54.8% (31 patients) for excision alone, and 58.8% (17 
patients) for excision and elective node dissection. 
There were too few patients with level 5 lesions to draw 
meaningful conclusions. 


Measured Depth of Invasion 


When measured by the ocular micrometer method of 
Breslow, nodular melanomas were characterized by 
deeper penetration than either superficial spreading 
or Hutchinson’s lesions. The mean depth of invasion 
for all nodular melanomas was 3.42 mm. The depth of 
invasion for all Hutchinson's freckle lesions averaged 
1.23 millimeters, and for all superficial spreading 
melanomas was 2.35 mm. It should be noted, how- 
ever, that the standard deviation for these deter- 
minations was so great as to make the use of the 
‘‘mean’’ or ‘‘average’’ of doubtful value. 

There were 57 patients who were alive without 
evidence of disease at five years following primary 
treatment and their lesions had a mean depth of in- 


TABLE 5. Clark's Level, Treatment and Stage I Survival 





Pathology Five Year Per Cent 
Treatment Level of Nodes Survival Survival 
ee áóÀÁá&€/——— —X 
Wide excision II 8 of 10 80% 
alone II 17 of 31 55% 
IV 4 of 17 24% 
V 2 of 7 29% 
Wide excision II 3 had negative 
and node nodes 2 of 3 67% 
dissection II 14 had negative 
nodes 10 of 14 59% 
3 had positive 
nodes 0 of 3 
5 had negative 
IV nodes 4 of 5 80% 
V 1 had positive 
nodes 1 of 1 100% 


EEE 


Statistical difference level 4 only (p <0.025). 
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vasion of 2.21 mm. One patient was alive with recur- 
rent disease at five years whose lesion measured 1.74 
mm in depth. The 46 patients who expired had primary 
lesions with a mean depth of invasion of 4.31 mm. 

Forty-nine patients who were alive without evidence 
of recurrence had a mean depth of invasion of 2.24 mm 
as contrasted to 55 patients who had either recurrent 
disease or who had expired from the disease and whose 
mean depth of invasion was 3.93 mm. 

The smallest lesion to recur within the five years 
following primary treatment measured 0.20 mm in 
depth. Twelve of 55 patients (21.8%) with recurrent 
disease had tumors which measured less than 2.0 mm 
in thickness. In contrast, 32 of 49 patients (65.3%) with- 
out recurrence had tumors which measured less than 
2.0 mm in thickness. 

Survival from Clinical Stage I and II lesions when 
reviewed according to the measured depth of invasion 
revealed an overall survival of 75% for patients whose 
lesions were less than 0.76 mm in depth, 81.3% for 
those whose lesions measured between 0.76 and 1.50 
mm, and 34.7% for patients whose lesions pene- 
trated deeper than 1.50 mm. 

When survival was determined for Stage I lesions 
only and viewed as a function of treatment, we found 
that patients with lesions invading deeper than 1.50 
mm had a preferential survival if treated by an elec- 
tive node dissection. For these lesions, excision alone 
resulted in a survival of 33.7%, and, if treated by 
excision and node dissection, the five year survival was 
57.9%. This difference just escapes statistical signifi- 
cance with a p value of less than 0.10. There was no 
preferential survival via either method of treatment for 
lesions whose depth of invasion was less than 1.50 
mm (Table 6). 


Discussion 


It is obvious that if elective or "prophylactic"' 
node dissection was of overwhelming value, there 
would not be a lack of objective data to support this 
superiority. Similarly, the inherent ineffectiveness of 
therapeutic node dissection is implied by the dis- 
appointing cure rates following its application. 

The correlation of the clinical behavior of a given 
tumor to the depth of invasion has been rapidly ac- 
cepted into clinical practice. Wanebo?* has advocated 
empiric node dissections for all melanomas classified 
as levels 3, 4 and 5. Breslow has maintained that 
tumors less than 0.76 mm are basically nonlethal and 
that larger tumors should be treated by appropriate 
excision and node dissection.** 

This study was prompted by our skepticism that such 
convenient methods of choice had gone undetected and 
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TABLE 6. Measured Depth of Invasion, Treatment and Stage I Survival 


Treatment Depth 

Wide excision alone <0.76 mm 
0.76—1.50 mm 

>1.50 mm 

Wide excision and —0.76 mm 
node dissection 0.76—1.50 mm 

>1.50 mm 


Five Year Per Cent 

Pathology of Nodes Survival Survival 
9 of 12 75% 
8 of 11 73% 
14 of 42 33% 
4 had negative nodes 3 of 4 75% 
3 had negative nodes 3 of 3 100% 
4 had positive nodes | of 4 58% 
15 had negative nodes 10 of 15 aida 


No statistical difference (p > 0.05). 


our disappointment over the inability of node dissection 
to control disease. Our skepticism has been echoed by 
Peacock who disparages focusing too intensely upon 
the depth of invasion of the melanoma as the single 
determinant of therapy or prognosis.?? 

We have tested these theses by a retrospective means. 
Inherent in such a test are all of the deficiencies 
in a retrospective study. However, our conclusions 
are based on the clinical results obtained by a 
number of surgeons over several years and whose pa- 
tients' lesions were reviewed without knowledge of the 
eventual outcome from the applied therapy. 

Our study may be criticized for an apparent decision 
to include only 113 of 193 recorded instances of 
melanoma diagnosed at our institution. The decision 
to eliminate 80 cases was based on practicality and 
necessity. Our hospital serves a large metropolitan 
area and is generally a tertiary care facility. Rela- 
tively few of the melanomas treated at this hospital 
were first excised by us. The overwhelming majority of 
tumors were first excised and diagnosed by others. 
Therefore, our first problem became a logistical one: 
to obtain all sections of the primary tumor from the 
patients recorded in our tumor registry. Often this en- 
tailed exhaustive correspondence and negotiation with 
other medical facilities. We were successful in 113 
instances. Therefore, only those cases from whom we 
were able to obtain the tissue from the original excision 
were included in our series. All others were eliminated 
from consideration. 

All histologic material was reviewed by the authors 
personally and, in all instances where there was sub- 
stantial disagreement as to classification, either ac- 
cording to the levels of Clark or to the histogenetic 
origin, consultation was obtained from senior patholo- 
gists. Breslow, and Suffin, et al. note that Clark's 
classification may be difficult to apply for tumors at 
levels 3 and 4.??* Similarly, we are often limited by 
the availability of only random sections of the primary 
tumor rather than the entire tumor cut at 1 to 2 mm 
levels as suggested by Breslow.?* These deficiencies 
will undoubtedly continue in routine examination of 


tissue in the future and can be considered an accepted 
and ongoing limitation of the applicability of accurate 
appraisal of level of invasion by either anatomic extent 
or measurement. By way of example, of the 114 cases 
examined by us, there were 40 instances of initial dis- 
agreement as to anatomic level of invasion. These were 
all eventually reconciled by the authors and one or 
more consulting pathologists. In our hands, one-half of 
the disagreements concerned the distinction between 
level 2 and level 3 lesions. 

We observed a 56% survival for all patients in our 
series, and a 61% survival for those with Stage I 
disease. Although the majority of recurrences and 
deaths occurred within two years of diagnosis (a point 
previously emphasized by others?), the disease con- 
tinued to claim patients well past the five year period. 
Comparison of survivals from different institutions is 
generally invalid, but the 95% confidence limits for 
our survival embraced all but two reported results 
from referenced series published within the past two 
decades.?35.1515?! The exceptions were: Wanebo, who 
considered only Stage I extremity lesions; and Davis 
who included patients with the nonlethal level 1 
melanoma.’ When survival for Stage I disease only 
is considered, the sole exception to our confidence 
limits was Wanebo. The similarity of survival rates 
recorded by the vast majority of authors casts doubt 
that a claim may be made for the superiority of one 
empiric mode of therapy as opposed to another. 

The accuracy of our retrospective classification of 
104 cases as Clinical Stage I disease is substantiated 
by the small proportion of elective node dissections 
that revealed occult metastases. Only four of 27 Stage 
I patients (14.8%) had microscopic nodal involvement. 
Our accuracy was about that of most other series, 
though Block and Hartwell found? occult tumor in only 
11% of their patients. Pack had reported the incidence 
of occult nodal involvement to be in excess of 4092.!? 

Although our data suggests the superiority of elective 
node dissection for Stage I disease, statistical analysis 
revealed no significant difference between the five year 
survival obtained by routine elective node dissection as 
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opposed to wide local excision. This seeming superiority 
may well be a result of patient selection: since this 
was not a prospective study and no protocol for 
selection was utilized, the patient who received an 
elective node dissection may have been so chosen be- 
cause of some subtle clinical indication. Goldman? 
and Elias? have recently reported series in which 
survival was unaltered by the inclusion of an elective 
node dissection. Goldman, reporting with Clark, stated 
that prophylactic node dissection may not be indicated 
as the uniform treatment of choice because of unim- 
proved survival and the paucity of occult disease. Elias, 
citing a similar experience, was inclined to relegate the 
procedure to a prognostic or staging role. Our survival 
results with occult nodal involvement were quite simi- 
lar to the reports of both Goldman and Elias: only one- 
quarter of our patients survived when occult disease 
was present. In view of our inability to identify those 
patients harboring occult disease, the rarity with which 
the disease is resected, and the disappointing salvage 
obtained in those few patients harboring occult disease, 
we must agree with Polk's repudiation of empiric 
or routine regional lymph node dissection in all in- 
stances of invasive melanoma.? We support his con- 
tention that if empiric node dissection is to have any ra- 
tionale it must be applied to those patients whose 
primary lesions have exhibited characteristics which 
are highly correlated with metastatic potential and for 
those instances in which the surgeon can accurately 
predict the nodal pattern of spread. 

There were 14 patients who clinically presented with 
Stage II disease. This clinical assessment was often 
erroneous as microscopic examination failed to reveal 
metastases in the nodes of four patients. Prognosis 
was poor when regional nodes were microscopically 
involved; none of the seven patients with positive 
nodes survived the five year period. Our disappoint- 
ing (15.496) survival for Stage II disease has been 
encountered by others. McCune was unable to report 
any five year survivals in his series, while Lane re- 
corded only a 10% salvage rate.!*!5'The most enthusias- 
tic proponents for regional node dissection cannot 
muster more than a 25 per cent survival when the 
examined nodes contained tumor, independent of the 
clinical staging. The dismal survival following node 
dissection for Stage II disease emphasizes the limited 
efficacy of the procedure in ridding the patient of the 
tumor burden. 

Little and McGovern" have detailed certain his- 
tologic characteristics that suggest increased malig- 
nancy of a particular melanoma. When the primary 
tumors in our series exhibited 6 mm ulceration, high 
mitotic activity, or the presence of perineural, vascular 
or lymphatic invasion survival was lessened in an in- 
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dependent fashion. The association of all three changes 
cumulatively decreased survival to under 15%. Despite 
the excellent correlation between clinical outcome and 
these parameters, we were unable to demonstrate any 
discernible therapeutic discriminant. Elective node dis- 
section improved survival when these characteristics 
were observed, but the margin of improvement was in- 
sufficient to warrant a therapeutic decision based solely 
on such criteria. Similarly, there was inadequate evi- 
dence to advocate node dissection for the observed 
lymphatic invasion, as only one of four patients with 
proven occult dissemination exhibited this feature. The 
diminution in survival associated with proven lym- 
phatic or vascular invasion has been described by Meh- 
nert! and Elias;? the latter reported no significant 
effect on survival when ulceration was present. 

Although many authors!*?! have ascribed clinical 
significance to the presence of lateral neoplastic pro- 
liferation, the greatest impetus to clinical investigation 
of this problem came from Clark. Although the cor- 
relation between a relatively long period of intraepi- 
dermal proliferation and late acquisition of metastatic 
potential has been verified for malignant melanomas 
arising in a Hutchinson's freckle or a superficial 
spreading melanoma, this histogenetic difference be- 
comes academic once invasion occurs. There was no 
difference in survival in this series for primaries 
arising within the different histogenetic types, a point 
emphasized by Wanebo.”° Though the vast majority of 
Hutchinson's freckles are nonlethal, locally aggressive 
lesions, they do have the eventual capacity to metasta- 
size, as documented by Wayte.?* 

That the classification of melanoma by intradermal 
invasion has gained wide acceptance as a guide to 
prognosis and therapy is attested by the statement of 
Ketcham reporting to the Fellowship of the American 
College of Surgeons: ‘“‘It is time to solidly endorse 
the new techniques as expounded by Clark, McGovern, 
and Breslow in classifying skin melanoma . . . rela- 
tively reliable predictors of metastatic potential can 
apparently be obtained by such staging techniques.” !? 
Although these staging techniques have general good 
correlation with ultimate survival, there are several 
inherent difficulties in the application of the techniques 
and a lack of uniformity of results that mitigate 
against an empiric reliance on these microstaging 
techniques alone as the sole guide to individual therapy. 

The usefulness of any microstaging technique is ob- 
viously limited by the choice of sampling and by ob- 
server error. In clinical practice, random sections of a 
primary tumor may be used rather than the exquisite 
sectioning as advocated by Breslow.** We have ex- 
perienced difficulty in differentiating between an ad- 
vanced level 2 and a level 3 lesion. As reported by 
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Breslow and others,** this differentiation is often sub- 
jective. Any staging technique is at the mercy of 
sampling and subjective interpretation is fallible. 

All recent reports have uniformly shown a decrease 
in survival to occur with deeper penetration of the 
dermis by the primary tumor. In general, our series 
together with reports of Wanebo, Breslow and Cady 
indicate a level 5 lesion to be five to six times more 
lethal than a lesion invading only to level 2.?5?5 

If a system of staging of melanoma is to be uni- 
versally accepted into clinical practice, it should be 
expected to yield a relatively uniform incidence for 
each stage where ever the classification is applied. 
Upon review of recent reports, we find that there is 
wide disparity in the incidence of stages of dermal in- 
vasion as reported by different authors (Table 7). While 
some geographic differences may well be expected be- 
tween the United States and Australia, wide variations 
are reported in incidence between various institutions 
in the northeastern United States. 

The correlation of occult metastases to regional 
lymph nodes with staged dermal invasion is perhaps the 
most important consideration for utilizing this classifi- 
cation clinically. Should we be able to determine that 
for any given level of penetration there was either a pre- 
dictable freedom or predictable involvement by occult 
metastases, we could then predicate treatment with at 
least a theoretic rationale. Unfortunately, no such clear 
cut correlation exists. While level 2 lesions are associ- 
ated with relatively few instances of occult nodal in- 
vasion, over 5% of Wanebo's patients were so 
afflicted.” Breslow and Holmes report lymph node in- 
volvement for level 2 lesions similar to the incidence en- 
countered in our series.?! Although a minority of pa- 
tients with level 3 lesions have occult nodal metastases, 
thereare still a significant percentage so afflictedranging 
from 4% in the Wanebo series to 17.6% in this report. 
In most series, a truly significant incidence of nodal in- 
volvement occurs with level 4 and 5 lesions. 

The application of the information regarding occult 
nodal metastases in clinical practice is the utilization 
of an empiric or elective regional lymph node dis- 
section. Wanebo advocates node dissection for level 3 
tumors.?? Only two of his patients had microscopically 
involved nodes, yet the application of node removal 
resulted in a five year survival of 93 per cent as com- 
pared with a 6796 survival for those patients whose 
nodes were not removed. This one-third improvement 
in survival is difficult to reconcile with the paucity 
of occult disease. Goldman and Clark,? in a prospective 
study, found no nodal involvement associated with level 
3 tumors and no patient developed delayed nodal 
metastases. They concluded that prophylactic node 
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TABLE 7. Incidence of Clark's Levels in Recent Series 





Chicago Clark Breslow Wanebo Cady 
Level II 16 36 54 29 19 
(14%) (17%) (39%) (19%) (11%) 
Level III 57 71 36 58 35 
(50%) (34%) (26%) (38%) (20%) 
Level IV 27 76 39 58 97 
(24%) (37%) (28%) (38%) (55%) 
Level V 14 25 9 6 25 
(12%) (12%) (7%) (4%) (14%) 
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dissection is unlikely to yield tumor and is, therefore, 
probably not indicated for level 3 lesions. 

In our series and that of Breslow the incidence of 
occult nodal metastases was roughly comparable for 
level 3 lesions: 17.6% and 14.3% respectively.? In 
neither series was there demonstrated improvement in 
survival by the application of regional node resection 
as opposed to simple wide excision. The level 3 pa- 
tients in both reports represented a significant portion 
of the two series. 

While our report does demonstrate a significant in- 
crease in survival for level 4 lesions by applying node 
dissection, only five patients were so treated. Breslow 
and Wanebo, whose experience with this level lesion is 
much greater, were unable to demonstrate significant 
improvement by the application of an empiric node 
dissection.??* 

Level 2 lesions are associated with so few reported 
instances of nodal involvement that the gratifying 
results from excision are little enhanced by node dis- 
section. Routine dissection for these lesions is probably 
not warranted. It should be pointed out, however, that 
this is not an innocuous lesion: three of our patients 
recorded as suffering from level 2 melanoma eventually 
experienced recurrence. 

Microstaging by level of dermal invasion does cor- 
relate well with survival. However, when the technique 
is utilized as a device to predicate treatment it appeared 
to fail the test of either empiricism or pragmatism: 
there is a poor reproducibility of incidence; there is poor 
correlation with nodal metastases; and, finally, there 
is lack of proof that one mode of therapy is superior 
to another when applied for each level of invasion. 

Our data and that of Breslow, and Goldman and 
Clark appear to confirm this disappointing clinical 
deficiency.?? Cady and his coauthors, as well as Pea- 
cock, agree that the five level depth of dermal in- 
vasion devised by Clark is unnecessarily complex.*?° 
This complexity, coupled with observer and sampling 
error, may contribute to it's failure as a method of pre- 
diction. Nevertheless, microstaging is widely ac- 
cepted — probably never to be abandoned. It's thesis 
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is attractive, and there is good correlation with sur- 
vival indicating a certain inherent accuracy in depict- 
ing the biologic potential of a tumor. A simpler method 
for microstaging was first suggested by Mehnert and 
Heard,!?^ who utilized depths of penetration described 
as "superficial," intradermal," and "subcutaneous." 
We have utilized a similar division, categorizing those 
lesions that invade no lower than the deepest extension 
of the rete pegs as ‘‘papillary,’’ invasion into the reticu- 
lar dermis as ‘‘reticular’’ and full thickness invasion as 
"subcutaneous." Hopefully, this reliance on uni- 
versally defined anatomic boundaries can simplify 
diagnosis, will avoid the troublesome distinction of 
reticular abutment versus invasion as encountered with 
Clark levels 3 and 4, and places all moderately ad- 
vanced lesions into one category. In essence, this 
relegates Clark level 2 and "thin" Clark level 3 to 
"papillary," while "thick" Clark levels 3 and all of 
Clark level 4 combine to become "'reticular." Clark 
level 5 remains as "subcutaneous. ' 

The distribution, incidence, survival, and occurrence 
of occult metastases are presented in Table 8 utilizing 
our method of microstaging for our patients and for 
those of Mehnert and Heard, Breslow, and Wanebo. 
There is a statistically valid alteration in survival ac- 
cording to this method of designating penetration. Oc- 
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cult metastases were encountered in 1446 of our reticu- 
lar invaders, 23% in Breslow's series, and 14% in the 
report of Wanebo. Of particular importance is the in- 
fluence of elective node dissection when retrospec- 
tively correlated with the anatomic depths of invasion. 
In our series and that of Mehnert and Heard, and 
Wanebo, patients with reticular invasion who under- 
went an elective node dissection as well as excision 
of the primary tumor had a preferential five year 
survival that was statistically valid. The utilization 
of this method of microstaging should, therefore, en- 
able the surgeon to chose those patients that may 
potentially benefit from a "'prophylactic" regional 
node dissection. This method of selection will un- 
doubtedly have to be considered together with meas- 
ured invasion as well as the predictability of lymphatic 
drainage for a given lesion in arriving at the decision for 
an elective node dissection for an individual patient. 
In examining our material via the microstaging 
method of Breslow, we found an inverse correlation 
between the measured depth of invasion and ultimate 
survival. We were unable, however, to demonstrate a 
distinct depth of invasion at which point a tumor 
appeared to acquire metastatic potential. The smallest 
lesion which recurred in our series was only 0.20 mm 
thick. Breslow? in a recent editorial, has indicated that 


TABLE 8. Papillary, Reticular and Subcutaneous Invasion 


ee 


Incidence in Series Chicago Mehnert Breslow Wanebo 
ES 
16 34 54 29 
(16%) (45%) (39%) (19%) 
Papillary invasion 
Five year survival wide excision alone 8 of 10 17 of 22 42 of 43 10 of 10 
(80%) (77%) (98%) (100%) 
Five year survival wide excision and node dissection 2 of 3 12 of 12 10 of 11 19 of 19 
(67%) (100%) (91%) (100%) 
Incidence of occult metastases 0% — 06€ S% 
75 32 75 116 
(75%) (43%) (54%) (77%) 
Reticular invasion 
Five year survival wide excision alone 21 of 48 5 of 20 23 of 44 16 of 26 
(44%) (25%) (52%) (62%) 
Five year survival wide excision and node dissection 14 of 22 9 of 12 16 of 31 73 of 90 
(64%) (75%) (52%) (81%) 
Incidence of occult metastases 14% — 23% 14% 
9 9 9 6 
(9%) (12%) (7%) (4%) 
Subcutaneous invasion 
Five year survival wide excision alone 2 of 7 l| of 4 2 of 9 l of 2 
(29%) (25%) (22%) (50%) 
Five year survival wide excision and node dissection l of | 0 of 5 — 0 of 4 
(100%) (0%) (0%) 
Incidence of occult metastases 100% — — 7596 
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melanomas ''must reach a critical thickness before they 
can spread, and metastases did not develop in patients 
with tumors that were less than 0.76 mm thick.” Four 
of our 16 patients with primaries less than 0.76 mm thick 
had their disease recur or expired from their disease 
within the five year period. This is in distinct contrast 
to the uniform survival reported by Wanebo and 
Breslow for lesions so superficial. There was an overall 
five year recurrence rate of 23% for primaries less than 
1.50 mm thick, and there were an additional five 
patients with proven recurrence after five years. 

Breslow has also championed the necessity for sec- 
tioning all primaries at 1 to 2 mm intervals to insure 
adequate sampling in order to make an accurate 
determination of the depth of invasion. All lesions 
which he has observed less than 0.76 mm thick which 
subsequently recurred were not so studied. We did not 
routinely resection our existing material when it ap- 
peared possible to accurately determine the level and 
depth of invasion from existing sections; the average 
number of sections observed for those lesions less 
than 1.50 mm thick which recurred was 8.6, and 
was as high as 34 sections in one instance. This 
would appear to be an appropriate sampling, given 
either the curability of these lesions by wide excision 
alone as Breslow maintains, or the absence of the utility 
of such a method, as our data would seem to suggest. 
From the four lesions that recurred there were less 
than 0.76 mm thick we obtained 34, 19, four, and four 
sections respectively. 

We, like Wanebo,?? have determined survival to be 
improved by elective node dissection for primaries 
greater than 1.50 mm thick, although the difference was 
not statistically significant. 


Conclusions 


The value of routine lymph node dissection for all 
Clinical Stage I melanoma remains unproven. Current 
methods of microstaging are of prognostic value, but 
fail as the sole criteria for the performance of regional 
node dissection. Certain histologic characteristics of 
the tumor are of predictive value for survival. A sim- 
plified method of microstaging is proposed that is of 
both prognostic and therapeutic value. 


Acknowledgments 


The authors wish to thank Mrs. Florence Lowenstein, Registry 
of Neoplastic Diseases, University of Chicago for her invaluable 
assistance and Robert H. Riddell, M.D., Assistant Professor, 
Department of Pathology, University of Chicago who contributed 
so generously his time, advice, and expertise. 


References 


l. Allen, A. C. and Spitz, S.: Melanomas. Diagnosis and Prognosis. 
Cancer, 6:1, 1953. 


CHARACTERISTICS OF MALIGNANT MELANOMA 


N 


12. 
13. 


23; 


24. 


22. 


26. 


2. 


. Lane, 


. Mehnert, J. H. 


235 


. Block, G. E. and Hartwell, S. W., Jr.: Malignant Melanoma: 


A study of 217 cases. Ann. Surg., 154:Suppl-74, 1961. 


. Breslow, A.: Tumor Thickness, Level of Invasion and Node 


Dissection in Stage On Cutaneous Melanoma. Ann. Surg., 
182:572, 1975. 


. Breslow, A.: In Search of Thin Lethal Melanomas. (Editorial). 


Surg. Gynecol. Obstet. 143:799, 1976. 


. Cady, B., Legg. M. A. and Redfern, A. B.: Contemporary 


Treatment of Malignant Melanoma. Am. J. Surg., 129:472, 
1975. 


. Clark, W. H., From, L., Bernardino, E. A. and Mihm, M. C.: 


The Histogenesis and Biologic Behavior of Primary Human 
Malignant Melanomas of the Skin. Cancer Res., 29:705, 1969. 


. Davis, N. C.: Cutaneous melanoma: The queensland experience. 


In Current Problems in Surgery. Chicago, Year Book Medical 
Publishers, Inc., May, 1976. 


. Elias, E. G., Didolkar, M. S., Goel, I. P., et al.: A Clinicopatho- 


logical Study of Prognostic Factors in Cutaneous Malignant 
Melanoma. Surg. Gynecol. Obstet., 144:327, 1977. 


. Goldman, L. I., Clark, W. H., Bernardino, E. A. and Ains- 


worth, A. M.: The Accuracy of Predicting Lymph Node 
Metastases in Malignant Melanoma by Clinical Examination 
and Microstaging. Ann. Surg., 184:537, 1976. 


. Handley, W. S.: The Hunterian lectures on the Pathology of 


Melanotic Growths in Relation to Their Operative Treatment. 
Lancet, 1:927, 1907. 


. Holmes, E. C., Clark, W., Morton, D. L., etal.: Regional Lymph 


Node Metastases and the Levels of Invasion of Primary Mel- 
anoma. Cancer, 37:199, 1976. 
Ketcham, A. S.: Tumors, Bull. Amer. Coll. Surg., 62:48, 1977. 
Knutson, C. A., Hori, J. M. and Spratt, J. S., Jr.: 
Melanoma. /n Current Problems in Surgery. Chicago, 
Year Book Medical Publishers, Inc., Dec. 1971. 
N., Lattes, R. and Malm, J.: Clinico-pathological 
Correlations in a Series of 117 Malignant Melanomas of the 
Skin of Adults. Cancer, 11:1025, 1968. 


. Little, J. H.: Histology and prognosis in cutaneous malig- 


nant melanoma. /n Melanoma and Skin Cancer., Proceedings 
of the International Cancer Conference, Sydney, 1972. 
Australia, V.C.N. Blight, Government Printer, 1972; 107. 


. McCune, W. S. and Letterman, G. S.: Malignant Melanoma. 


Ten Year Results Following Excision and Regional Gland 
Dissection. Ann. Surg., 141:901, 1955. 


. McGovern, V. J., Mihm, M. C., Bailly, C., et al.: The 


classification of Malignant Melanoma and its Histologic 
Reporting. Cancer, 32:1446, 1973. 

and Heard, J. L.: Staging of Malignant 
Melanoma by Depth of Invasion. Am. J. Surg., 110:168, 1965. 


. Pack, G. T., Scharnagel, I. M. and Morfit, M.: The Principle 


of Excision and Dissection in Continuity for Primary and 
Metastatic Melanomas of the Skin. Surgery, 17:849, 1945. 


. Peacock, E. E.: Editorial. /n 1976 Year Book of Surgery. 


Chicago, Year Book Medical Publishers, Inc., 1976. 


. Petersen, N. C., Bodenham, D. C. and Lloyd, O. C.: Malignant 


Melanomas of the Skin. Br. J. Plast. Surg., 15:49, 1962. 


. Polk, H. C., Cohn, J. D. and Clarkson, J. G.: An Appraisal of 


Elective Regional Lymphadenectomy for Melanoma. Curr. 
Topics Surg. Res., 1:121, 1969. 

Stewart, D. E., Hay, L. J. and Varco, R. L.: Malignant 
Melanomas. 92 Cases Treated at the University of Minnesota 
Hospitals Since January 1, 1932. 

Suffin, S. C., Waisman, J. and Clark, W. H., Jr.: Congruence 
of Diagnosis of Malignant Melanoma. (Abstract) Lab. Invest. 
32:436, 1975. 

Wanebo, H. J., Fortner, J. G., Woodruff, J., et al.: Selection 
of the Optimum Surgical Treatment of Stage 1 Melanoma 
by Depth of Invasion. Ann. Surg., 182, 302, 1975. 

Wayte, D. M. and Helwig, E. B.: Melanotic Freckle of 
Hutchinson. Cancer, 21:893, 1968. 

Wilson, R.: Malignant Melanoma. A Follow-up Study. West. J. 
Surg., 6:29, 1958. 


Changes in Lung Ultrastructure Following Heterologous 
and Homologous Serum Albumin Infusion in the 
Treatment of Hemorrhagic Shock 


GERALD S. MOSS, M.D., TAPAS K. DAS GUPTA, M.D., RICHARD BRINKMAN, M.D., LAKSHMAN SEHGAL, PH.D., 


BOBBIE NEWSOM, B.S. 


The object of this study was to compare the ultrastructure pul- 
monary effects of the infusion of homologous and heterologous 
serum albumin solution in the treatment of hemorrhagic shock 
in baboons. Adult baboons subjected to hemorrhagic shock 
were resuscitated with either baboon serum albumin, human 
serum albumin, or Ringer’s lactate solution. The lungs were 
fixed in vivo with potassium pyroantimony, a solution which 
produces electron dense interstitial precipitation of sodium. 
The lungs from animals resuscitated with baboon serum 
albumin showed evidence of interstitial edema, including dis- 
persion of collagen fibers, interstitial smudging and increased 
interstitial sodium concentrations. Similar changes were seen 
following human serum albumin infusions. Lung tissue from 
animals treated with Ringer’s lactate solution showed minimal 
changes from normal. These results suggest that interstitial 
pulmonary edema develops after either homologous or 
heterologous serum albumin infusion in the treatment of 
hemorrhagic shock in baboons. 


E HAVE PREVIOUSLY SHOWN by electron micro- 
W scopic studies that interstitial pulmonary edema 
can be observed in the lungs of baboons infused with 
human serum albumin in the treatment of hemorrhagic 
shock.’ Similar treatment with Ringer’s lactate solution 
produces no such changes in this animal preparation. 
The development of interstitial pulmonary edema fol- 
lowing human serum albumin administration in the 
baboon has several possible explanations. One is that 
the infused albumin accumulates in the lung inter- 
stitium. Another is that the changes seen in the lung 
ultrastructure are related to the infusion of a heterolo- 
gous protein solution. The object of this study was to 
compare the ultrastructural pulmonary effects of 
homologous and heterologous serum albumin infusion 
in the treatment of hemorrhagic shock in baboons. 


Methods and Materials 


Thirteen baboons were the test animals. Two were 
controls (Group A), two were sacrificed after hemor- 
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rhage (Group B), three were sacrificed after each of the 
following therapies — Ringer's lactate infusion (Group 
C), human serum albumin infusion (Group D), and 
baboon serum albumin infusion (Group E). 

Each animal was tranquilized while still in his cage 
with phencyclidine hydrochloride (0.8 mg/kg). Under 
local anesthesia, a siliconized plastic catheter was 
placed in one femoral artery for blood withdrawal and 
arterial pressure measurements. Another catheter was 
inserted into the inferior vena cava via the femoral vein 
for infusion therapy and venous pressure measure- 
ments. An endotracheal tube was inserted and the 
animal was then loosely restrained in the prone posi- 
tion. 


Hemorrhage 


The arterial pressure was reduced to 60 mm Hg for 
one hour and then to 40 mm Hg for a second hour by 
femoral artery bleeding into a plastic bag containing 
67.5 cc of citrate-phosphate-dextrose. 


Resuscitation 


The nine animals in the three treatment groups (C, 
D, E) were resuscitated over a four hour period. A 
particular test fluid was given in volumes sufficient to 
restore and maintain arterial pressure and venous pres- 
sure to prehemorrhage levels. 


Electron Microscopy 


At the end of each study, the pulmonary artery was 
catheterized via a medium sternotomy under sodium 
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pentobarbital anesthesia. The lungs were fixed by in 
vivo dual perfusion via a pulmonary artery and bron- 
chus by a technique previously described.° The per- 
fusate was potassium pyroantimonate. This solution 
forms an electron-opaque complex with sodium, thus 
providing a method for identifying the distribution of 
pulmonary interstitial sodium. This is an established 
technique which has been utilized in prior studies.? 
Fixed tissues were dehydrated in acetone and 
embedded in Araldite or Epon-812. Ultra-thin sections 
were mounted on a copper grid, stained with uranyl 
acetate, and viewed under an RCA EMU 312-4 micro- 
scope. Each specimen was read and evaluated by one of 
us (TKD) without knowledge ofthe treatment regimen. 


Purification of Baboon Serum Albumin 


The procedure, a modification of the Cohn fractiona- 
tion technique,” was adapted to permit the purifica- 
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Fic. 1. A tracing of the densitometric scan of a gel electrophoresis 
strip spotted with baboon serum albumin (upper panel) and human 
serum albumin (lower panel). 
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TABLE 1. Infusion Volumes (cc/kg) 
Group Mean S.D. N 
Ringer lactate 148 17 3 
Human serum albumin 63 11 3 
Baboon serum albumin 65 14 3 


tion of 400 ml of citrated plasma at a time. Purity of the 
preparation was checked by electrophoresis, which 
showed a single uniform peak (Fig. 1). 


Results 


Clinical Observations 


All nine animals in groups C, D, and E survived 
shock and resuscitation. Table 1 shows the volumes of 
fluid infused in the groups. Animals in the Ringer's 
lactate Group C received a significantly larger volume 
of fluid than animals in Groups D and E that received 
albumin (p — 0.05). 


Electron Microscopic Findings 


Control lung (Group A). In the normal baboon lung 
(Fig. 2a), the thin portion of the alveolar capillary 
membrane is composed of an epithelial and endothelial 
layer with an intervening narrow interstitial zone. In 
the thicker portion of the alveolar capillary membrane 
(Fig. 2b), the interstitial zone becomes more complex. 
This zone contains collagen fibers which are of special 
interest, since the earliest electron microscopic find- 
ings of interstitial edema is dispersion of the individual 
fibers. In the interstitium, occasional sodium precipi- 
tates can be seen in relation to individual collagen 
fibers indicating an inherent affinity between collagen 
and sodium. 

Effects of hemorrhagic shock (Group B). Striking 
alterations in lung tissue were seen following hemor- 
rhagic shock, the most profound being in the inter- 
stitium (Fig. 3a). Here, large accumulations of edema 
fluid were noted. The interstitial edema fluid stained 
intensely, indicating the presence of sodium (Fig. 3b). 
In addition, the concentration of sodium in and around 
the dispersed collagen fibers was remarkably in- 
creased. 


Effects of Resuscitation 


Ringer's lactate (Group C). The lung tissue of 
animals resuscitated with Ringer's lactate was prac- 
tically indistinguishable from that of normal lungs (Fig. 
4a). The evidence for interstitial edema was minimal. 
There were few empty spaces, the smudge areas were 
rare, and the collagen fibers were tightly packed as in 
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Fics. 2a and b. (a, left) Low power view of normal baboon lung showing localization of sodium pyroantimony. The capillary contains a number 
of red blood cells and a portion of a platelet (P). The interstitium shows regular banding of collagen (CO) with discrete crystalline localization of 
sodium pyroantimony (NA). A portion of a granular pneumocyte with dense lamillate bodies within the cytoplasm can be seen in the upper right 
of the micrograph ( x 3,200). (b, right) High power view of normal lung. The precise localization ofthe sodiumpyroantimony (NA) in and around 
the collagen (CO) fibers within the interstitium (IS) can be seen. Note the distribution in two planes: in transverse section sodium can be found 
along the outer rims of the individual collagen fibers; in longitudinal sections the sodium pyroantimony deposits have aggregated in geometric 


precision along the silhouette of the fibers (x 29,500). 


the normal state. Sodium precipitates (Fig. 4b) were 
occasionally seen in relationship to the collagen fibers. 

Human serum albumin (Group D). In the lungs from 
animals resuscitated with human serum albumin (Fig. 
5a), the tissues appeared similar to those seen in the 
untreated animals subjected to hemorrhage. Interstitial 
edema persisted, as manifested by empty spaces in the 
interstitium, smudging and collagen fiber dispersion. In 
addition, abnormal concentrations of interstitial 
sodium (Fig. 5b) could be seen especially in proximity 
to collagen fibers. 

Baboon serum albumin (Group E). We could find no 
difference in the electron microscopic appearance of 
lungs from animals treated with baboon serum albumin 
and those treated with human serum albumin. Evidence 
of interstitial edema was present in all sections studied 
(Fig. 6a). There were multiple empty spaces observed 
in the interstitium. Smudging was frequently observed. 
There was gross dispersion of interstitial collagen 
fibers. Increased concentrations of sodium (Fig. 6b) 
were noted in the edema fluid, especially in proximity 
to collagen fibers. 


Discussion 


In this study, baboons resuscitated from hemor- 
rhagic shock with either homologous or heterologous 
serum albumin developed ultrastructural evidence of 
pulmonary edema. Animals resuscitated with Ringer's 
lactate solution showed no major changes in lung ultra- 
structure despite the significantly larger infusion 
volumes required by this group. These results suggest 
that the infused albumin accumulated in the baboon 
lung interstitium and produced interstitial edema. 

These results are difficult to reconcile with the tradi- 
tional Starling hypothesis." The hypothesis states that 
the movement of water across a semipermeable mem- 
brane is dependent upon the algebraic sum of the 
hvdrostatic and colloid osmotic pressures on both sides 
of the membrane. If this hypothesis were correct for 
the lung, the infusion of albumin during hemorrhagic 
shock would maintain plasma colloid osmotic pressure 
and therefore inhibit the movement of plasma water 
into the lung interstitium. On the other hand, the in- 
fusion of Ringer's lactate would lower plasma oncotic 


^ 


Vol. 189 e No. 2 


Alveolar 





i A 
- 


LUNG ULTRASTRUCTURE CHANGES 








Capillary 
Lumen 





* 


4 Fibercyte | 


T Nucleus : 
e^ 


Fics. 3a and b. (a, left) Lower power view of a baboon lung in hemorrhagic shock, showing distribution of sodium pyroantimony. Note the char- 
acteristic interstitial edema with smudging of sodium pyroantimony along the collagen fibers (CO). It appears that collagen (CO) has a sponge- 
like property for the sodium-rich edema fluid ( x 12,000). (b, right) Higher power view of a similar field as in Figure 3a. The smudging and dis- 


ruption of the interstitial space are magnified ( x 20,000). 


pressure and therefore favor the filtration of plasma 
water into the lung interstitium. 

The best explanation for the discrepancy between 
our results and the predicted results based on the 
Starling hypothesis involves the permeability of the 
pulmonary capillary membrane to albumin. The Star- 
ling hypothesis assumes that the pulmonary capillary 
membrane is impermeable to albumin. It is now clear 
that this is incorrect. In fact, large amounts of albumin 
pass through the pulmonary capillary membrane and 
are cleared from the lung presumably through the 
lymphatic system. The evidence for this point of view 
is as follows. 

In studies in sheep! and baboons,'? lung lymph was 
collected and analyzed for albumin levels. If the pul- 
monary capillary membranes were impermeable to al- 
bumin, lung lymph albumin levels should be low 
compared to plasma. In both sheep and baboons, the 
lung lymph albumin levels were approximately 8046 of 
the plasma value, indicating a high degree of permea- 
bility for albumin. 

The effects of elevated pulmonary microvascular 


pressure on pulmonary lung albumin in sheep was 
reported by Brigham.' When lung vascular pressures 
were increased, lung lymph flow increased, and lung 
lymph albumin levels fell. The fall in lung interstitial 
albumin levels offset the effect of increased intravas- 
cular pressure. Thus, the high level of basal pulmonary 
interstitial albumin represents a safety factor against 
intravascular pressure. 

The effect of reduced plasma colloid osmotic pres- 
sure on pulmonary lymphatic kinetics was also studied. 
Lung lymph was collected from baboons subjected to 
profound plasmaphoresis with Ringer's lactate.!'? Lung 
lymph albumin levels declined in a similar fashion to 
plasma levels. The lowest levels were approximately 
1 g % for both fluids. In addition, lung lymph flow in- 
creased fourfold. Despite a 15% gain in body weight 
during the plasmaphoresis, there was no evidence of 
pulmonary edema. There were no changes from con- 
trol levels in blood gases, intrapulmonary shunt, 
dynamic compliance, or lung water content. The re- 
sults of this study illustrate again the safety factor 
provided by high levels of pulmonary interstitial al- 
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Fics. 4a and b. (a, left) Baboon lung resuscitated with Ringer's lactate. The interstitial space is relatively normal. Collagen fibers do not ap- 
pear disrupted. Small areas of edema-rich smudges are still seen ( x 20,000). (b, right) Another area from the same animal (Fig. 4a) showing the 
collagen. Note the distribution of sodium appears similar to that in the control (Figs. 2a and 2b). Although, minor amounts of edema and smudge 


still persist, the general appearance of the pulmonary interstitium is similar to the control baboon lungs ( x 27.000). 





Fics. 5a and b. (a, left) Baboon lung after resuscitation with human serum albumin. Note the marked interstitial edema, dispersal of collagen 
fibers, (CO) and patchy areas of smudging of sodium pyroantimony (x 28,500). (b, right) Another area of the pulmonary interstitium from the 
same lung as in Figure 5a. The pattern of architectural disintegration of the interstitium is similar to Figure 3b. The distribution of sodium-rich 


edema smudges are more spectacular. Furthermore, disorganization of collagen periodicity is apparent (x 28,500). 
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FiGs. 6a and b. (a, left) Lung tissue after resuscitation with baboon albumin. The interstitial space shows edema, disintegration of periodicity of 
collagen, and edema-rich smudges. A granular pneumocyte can be seen on the upper right of the micrograph ( x 19,500). (b, right) A higher view 
of the interstitium from the same baboon (Fig. 6a). The interstitial edema, collagen disruption, and nongeometric localization of sodium can be 


easily appreciated ( x 28,500). 


bumin in the normal state. A fall in plasma colloid 
osmotic pressure is offset by a corresponding decline 
in pulmonary interstitial colloid osmotic pressure. 

The effect of lowered plasma colloid osmotic pres- 
sure on lung function in man has been reported.? A 
group of 43 patients undergoing major abdominal aortic 
surgery was resuscitated with either Ringer's lactate or 
576 albumin solution. The relationship between 
changes in the gradient between colloid osmotic pres- 
sure (COP) and pulmonary capillary wedge pressure 
(PCWP) versus intrapulmonary shunt was studied. The 
base line gradient (COP-PCWP) was nine torr and the 
intrapulmonary shunt was 15%. No relationship could 
be found after resuscitation between changes in gradi- 
ent and changes in intrapulmonary shunt. In several 
patients resuscitated with Ringer’s lactate, the gradient 
became negative as the colloid osmotic pressure de- 
clined and PCWP remained constant. Despite marked 
weight gain and peripheral edema in these patients, no 
evidence of pulmonary edema was noted. Presumably, 
increased lymphatic clearance of pulmonary interstitial 
albumin protected the lungs from the effects of reduced 
plasma oncotic pressure. 

In another clinical study, Lowe et al. studied 137 pa- 
tients undergoing laparotomy for trauma who were 


resuscitated with either Ringer’s lactate or 5% albumin 
solution. Since red cell losses were replaced with 
washed red cells, the patients in the Ringer’s lactate 
group were resuscitated without any albumin. No dif- 
ferences were noted between the two treatment groups 
in death rates or in the incidence of respiratory failure. 

Changes in lung capillary permeability to albumin 
have also been studied. Lung lymph was collected from 
sheep treated with either histamine or pseudomonas 
bacteria.! The lung lymph flow increased in a fashion 
similar to the results of the increased vascular pres- 
sure studies. However, the concentration of albumin in 
the lung lymph remained unchanged, in contrast to the 
results of the increased intravascular pressure studied. 
These results suggest that the safety factor of declin- 
ing pulmonary interstitial colloid osmotic pressure is 
lost when the pulmonary capillary permeability to 
albumin is increased. 

Increased capillary permeability was demonstrated 
clinically by Robin et al. They studied alveolar fluid 
contents in patients suffering from pulmonary edema 
and reported that the levels of albumin and fibrinogen 
in the alveolar fluid were in equilibrium with plasma 
levels. High molecular weight Dextran (500,000 M.W.). 
when injected intravenously, appeared in the alveolar 
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fluid within minutes. The authors termed this ''capil- 
lary leak syndrome." 

In summary, we found that homologous serum al- 
bumin, when infused into the hemorrhaged baboon, 
produced ultrastructural evidence of interstitial edema. 
The best explanation for these findings is that the in- 
fused albumin accumulates in the lung interstitium. 
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Drocode (dihydrocodeine) bitartrate 16.0 mg. (Warning: May 
be habit-forming); Promethazine hydrochloride 6.25 mg.; 
Aspirin 194.4 mg.; Phenacetin 162.0 mg.; Caffeine 30.0 mg. 


repeated administration of 
deine, and it should be prescribed and 
administered with the same degree of 
caution appropriate to the use of other 
oral narcotic-containing medications 

Like other narcotic-containing medica- 
tions, dihydrocodeine is subject to the 
provisions of the Federal Controlled 
Substances Act. Usage in Ambulatory 
Patients: Dihydrocodeine and prometho- 
zine may impair the mental ondíor physi- 
cal abilities required for the performance 
of potentially hazardous tasks such as 
driving a car or operating mochinery. The 
patient using Synalgos-DC should be cav- 
tionedaccordinaly. Interactions with other 
Central Nervous sien Depressants: Po- 
tients receiving other narcotic analgesics 
general anesthetics, other phenothiazines 
tranquilizers, sedative-hypnotics or other 
CNS depressants (including alcohol) con- 
comitantly with Synalgos-DC may exhibit 
an additive CNS depression. When such 
combined therapy is contemplated, the 
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Reproduction studies have not been per- 
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information on whether this drug may 
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adverse effect on the fetus. Usage in 
Children: Since there is no experience in 
children who have received this drug 
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Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain* 

Synalgos-DC contains dihydro- 
codeine, a semi-synthetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
D status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 
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Lifesaving Partnership ; 
Against Cancer Quacker) 




















The anguish associated with cancer 1s compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
desperate enough to seek a cancer quack. 

The problem: how to divert the patient 
from this tragic encounter. 

As medical guide, family counselor, trusted 
friend—you, doctor, play a major role in the 
fight against cancer quackery. 

Wee are here to serve as your partner. 

Our National Office maintains an up-to-date central 
clearinghouse for materials on unproven methods of 
cancer diagnosis and treatment. This is a unique operation 
and the principal source of such information in the 
country. Its services are widely used. Hundreds of ES $ 


inquiries are received and answered from all 


segments of the community, from coast to coast. p T 
To trigger grass-roots action, we have E p 
formulated a model State Cancer Remedy QU TES. 
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Act designed to control the promotion and 







sale of unproven methods of cancer 
management. This has helped to inspire 
some 20 states to enact or consider 
legislation against cancer quackery—with 
active support from the medical 
community. Copies of the model act, as 
well as copies of laws in effect, are available 
through our National and Division offices. 

In these actions against cancer quackery, 
as in all our efforts against cancer, ours 


is a lifesaving partnership. 


American Cancer Society 





WHEN YOU 
NEGOTIATE SMALL 
BRONCHI AT 500 MM 
YOU NEED THE 
BEST THERE IS. 
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Nobody says that bronchoscopy is an easy procedure. That's why, 
when youre the one assuming the responsibility, it's important to know that 
youre using the world’s most advanced bronchofiberscopes: Olympus. 

Olympus bronchofiberscopes are built for smooth, comfortable inser- 
tion and maneuverability. They go where you want them to go. At the same 
time, their superior optics provide you with the highest degree of image 
clarity and brightness, while their wide range of accessories complements 
your skills precisely. 

Olympus bronchofiberscopes. They're exactly what you need: the best. 


MORE > 





The Olympus BF-B3 is the most versatile 
bronchofiberscope on the market today. Its 
slender construction and superb response 
allow for precise control and placement mee 
within the bronchial tree. The BF-B3 houses | 
a 2-mm multipurpose channel for biopsy, | 
cytology, suction and other procedures. 





INTRODUCING A 
BRONCHOFIBERSCOPE YOU 
. CAN GET ALOT MORE 
OUT OF 


The new large-channel BF-1T greatly expands 
your biopsy capabilities because its larger, 
2.6-mm channel accommodates a greater 
array of cytology accessories and biopsy for- 
ceps. The larger channel also increases the 
instrument's suction power, while an added 
adapter provides precise regulation of suc- 
tion with simple fingertip control, even 
during biopsy. The BF-1T is the broncho- 
fiberscope that delivers. 
opecial-purpose instruments also avail- 
able from the best-known line of pre- 
cision bronchofiberscopes: BF-4C2 
and BF-3C2 ultrathin bronchofiber- 
scopes; BF-2T two-channel broncho- 
fiberscope. 
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IF YOUR FIBERSCOPE 
EVER NEEDS 

SERVICE, YOU’LL BE GLAD 
IT'S AN OLYMPUS. 


That's because of Olympus’ nationwide network of service 
centers. They're not just local offices that forward a fiberscope 
that needs service to a central plant. Each regional service 
center is fully equipped to perform major and minor repairs and 
maintenance on all our fiberscopes and accessories. Which 
means that if your scope has to come in for service, you have 
less time to wait for it to come back—or, in an emergency, less 
time to wait for a loan instrument. It's a service organization that 
no other fiberscope fie melee can even come close to—in 
size or efficiency. , | 






















The only nationwide 
23 network of fully 
NV equipped fiberscope 
K 4 service centers: 
22 Baltimore, 
Chicago, 
Houston, 
Jacksonville, 
Los Angeles, 
New York. 


OLYMPUS 


SUPERIORITY YOU CAN SEE. 


Olympus Corporation of America, Medical Instrument Division, 
4 Nevada Drive, New Hyde Park, New York 11042, (516) 488- 3880 


c 
\ Fd like to look into Olympus. 

Send me further information on the following 
| Olympus fiberscopes: j 
N wu Have your representative call me to arrange an appointment. / 
| M CUT? SP A e DMENC ae O O T LUN A D RIBUS ER ERE cee Rar Le) AS / 


Unretouched photo ge 


taken through an j my 
Olympus fiberscope.T 7. ^. 
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When did you last hear 
rave reviews” 
for an intraperitoneal 


irrigation agent? 


“We were Satisfied that kanamycin was not 
only safe, but also effective in improving 
survival in the presence of peritoneal con- 
tamination. ”—Netson. J.L., etal.: Symposium on Surgical In- 


fections and Antibiotics, Surg. Clin. of N.A. 
55:6, pages 1391-1395, (December) 1975. 


“Kanamycin has been employed in 128 
patients at the time of operation for intra- 
peritoneal contamination of various types. 
There has been no evidence of toxicity 


from this use of kanamycin.” 
— Cohn, I.. Jr., and Cotlar, A.M.: Ann. Surg. 155:532 (Apr.) 1962. 


“Wider usage of intraperitoneal kanamycin 
is advocated when intraperitoneal antibi- 
otic therapy is indicated.”— conn, 1., Jr., and Cotiar, 


A.M.: Ann. Surg. 155:532 
(Apr.) 1962. 


“ immediate operative use of intraperi- 
toneal antibiotic treatment has lowered 
the incidence of complications and mor- 


tality by 42%.’ Clowes,G.H.A.:Forum on Peritonitis, Mod. 
Med.40:153 (Apr. 17) 1972. 


...Our choice at the operating table is kana- 


mycin... " _ Clowes, G.H.A.: Forum on Peritonitis, Mod. Med. 
40:153 (Apr. 17) 1972. 


“Intraperitoneal kanamycin therapy is 
strongly advocated for any patient with 


Ld LI LJ 3,33 
peritonitis. " — pivicenti, F.C., and Cohn, I., Jr.: Am. Journ. 
Surg. 111:1, pages 147-153, (June) 1965. 


“In peritonitis, intraperitoneal administra- 


tion of kanamycincan be recommended...’ 
— Pissiotis, C.A., et al.: Surg. Gynecol. Obstet. 134:995 (June) 1972. 


Kantrex 
KANAMYCIN SULFATE 


NDC 0015-3503-20 


Kantrex 


quantity 


Tul BRISTOL LABORATORIES 
BRISTOL Div. of Bristol-Myers Company 
Syracuse, New York 13201 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Kantrex" Injection 

and Pediatric Injection 

(kanamycin sulfate injection) 

(13) 2/28/78 

For completeinformation, consult Official Package Circular 
WARNING: 

The major toxic effect of parenterally administered kana- 
mycin sulfate is its action on the auditory portion of the 
eighth nerve. High frequency deafness usually occurs 
first and can be detected by audiometric testing. Tinnitus 
or vertigo may occur and are evidence of vestibular in- 
jury aad mipenitine bilateral irreversible deafness 


In patients with impaired kidney function, the risk of 
severe ototoxic reactions and permanent deafness is 
sharply increased. In such cases, the daily dosage should 
be reduced and the interval between doses lengthened 
If there is evidence of progressive renal dysfunction 
(increasing NPN, BUN, creatinine or oliguria) during 
therapy, audiometric tests are advised and discontinua- 
tion of the drug should be considered 


Older patients and patients receiving a total dose of more 
than 15 Gm. of kanamycin sulfate should be carefully 
observed for signs of eighth nerve damage 


Infants and children generally tolerate the drug well; and 
when the recommended precautions are followed, the 
incidence of toxic reactions is low 


Neuromuscular paralysis with respiratory. depression 
may occur when kanamycin sulfate is administered intra- 
peritoneally concomitantly with anesthesia and muscle- 
relaxing drugs. Although there have been isolated reports 
of respiratory depression following intraperitoneal in- 
stillation of kanamycin, there is no conclusive proof that 
this side effect can be produced with recommended 
doses of the drug 


The concurrent systemic use of other ototoxic and/or 
nephrotoxic drugs, particularly streptomycin, polymyxin 
B, polymyxin E (colistin), neomycin, gentamicin, and 
viomycin should be avoided. 


The administration of kanamycin sulfate and rapid acting 
diuretic agents, e.g. ethacrynic acid, furosemide, meral- 
luride sodium, sodium mercaptomerin, and mannitol 
(particularly when the diuretic is given intravenously) 
may Cause irreversible deafness. Concurrent use of these 
agents should be avoided. (See "Adverse Reactions’) 


Usage in Pregnancy 

Safety of this drug in human pregnancy has not been 
established 

CONTRAINDICATIONS: 

A history of hypersensitivity to the drug. Prior auditory 
damage by kanamycin or other potentially ototoxic agents 
may be a contraindication if effective, alternative therapy 
is available 

THIS DRUG IS NOT INDICATED IN LONG-TERM THER- 
APY (e.g. Tuberculosis) BECAUSE OF THE OTOTOXIC 
HAZARD WITH EXTENDED ADMINISTRATION 

WARNING: 

See "Warning" box above 

PRECAUTIONS: 

Obtain audiograms before and during therapy in patients 
with renal dysfunction when treatment lasts more than 5 
days. Stop Kantrex if tinnitus or hearing loss occurs. 
Hydrate patients to prevent chemical irritation of the 
renal tubules. Assess renal function periodically, both 
before and during therapy. If signs of renal irritation 
occur (casts, cells, proteinuria), increase hydration and 
reduce the dosage or the frequency of dosage if neces- 
sary. In azotemic patients, the har aba (in hours) of 
doses may be obtained by multiplying the serum cre- 
atinine by 9. If azotemia or oliguria occurs, discontinue 
therapy. Mycotic or bacterial superinfection may occur. 

ADVERSE REACTIONS: 

Nephrotoxicity — albuminuria, presence of white and red 
cells, granular casts, azotemia and oliguria have been 
reported, 

Ototoxicity — see box warning. 


Irritation or pain at the injection site, skin rash, drug 
fever, headache and paresthesias. 


DOSAGE AND ADMINISTRATION: 

The usual dose is 7.5 mg./Kg./12 hours I.M. or I. V. The 
average adult dose is 1 Gm. daily. The maximum adult 
total daily dose should not exceed 1.5 Gm. by all routes 
of administration and the total amount administered 
should not exceed 15 Gm 


The intravenous route is used only if intramuscular ad- 
ministration iS not feasible. The 500 mg. dose is added 
to the 200 ml. of sterile diluent and administered 60 to 
80 drips/minute 
When used as intraperitoneal instillation, the above dose 
is diluted in 20 ml. of sterile diluent. If possible, in- 
stillation should be postponed until after patient is fully 
bendi from effects of anesthesia and muscle-relaxing 
rugs 

As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 ml. of physiological saline and nebulize 
Kantrex Injection in concentrations of 0.25 per cent (2.5 
mg./mi.) has been used satisfactorily as an irrigating 
solution in abscess cavities, pleural spaces, peritoneal 
and ventricular cavities 
SUPPLIED: 
Rubber capped vials as a ready-to-use sterile aqueous 
solution in two concentrations 
KANTREX INJECTION (kanamycin sulfate injection) 

NDC 0015-3502-20 — 500 mg. per 2 ml 

NDC 0015-3502-24 — pauses Syringe (500 mg. per 

m 


2 
NDC 0015-3503-20 — 1.0 Gm. per 3 ml 
ee PEDIATRIC INJECTION (kanamycin sulfate in- 
Jectio 
NDC 0015-3512-20 — 75 mg. per 2 ml 
(activity assayed as kanamycin base) 
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ATLAS OF APPLIED 
VASCULAR SURGERY 


By KIYOSHI INOKUCHI, M.D., 
and AKIRA KUSABA, M.D. 





Here is a unique and timely atlas text describing 
the wide variety of diseases and lesions that have 
been successfully treated through vascular anas- 
tomoses performed with a new stapling instrument 
originated and perfected by Dr. Inokuchi 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instruments beyond the repair and recon- 
struction of vessels, to other areas of surgery. For 
example, use of the Inokuchi stapling instrument 
has made possible the free transplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussion of the many 
problems and difficulties which arise in portacaval 
shunt for portal hypertension. The authors have 
realized success in this operation and describe a 
new technique—left gastric venous-caval shunt. 


This highly descriptive book contains details on 
the design of the Inokuchi vascular stapler and 
step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories 


198 pages / 301 illustrations, including 68 photographs 
11 in color / 21 Tables / 1975 / $57 00 
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braided construction 
results in: 


Superior smoothness 

Better knot security 

Improved handling characteristics * 
— |n addition to the other benefits pù eo 
VICRYL suture is known for. Available E Ppa — 
dyed and undyed on a wide variety dyed and undyed. 
of needles. 
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COMPLETE PRODUCT INFORMA 
VICRYL* (Polyglactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polygiactin 910) synthetic ab 
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INDICATION VICRYL synthetic absorbable suture 


tended for use as an absorbable suture or ligature 
CONTRAINDICATIONS This suture being absorbable 
should not be used where extende J approx matio! T tIS e 
under stress is required 
WARNINGS The safety and effectiveness of V 
glactin 910) suture in neural tissue. and in cardiovas 
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PRECAUTION VICRYL suture knots must be proper 
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Fifth Edition 


Rhoads 
TEXTBOOK OF 


SURGERY 


Principles and Practice 
* 


Edited by JAMES D. HARDY, M.D. 
with 279 contributors 





Although technically a Fifth Edition of Surgery: 
Principles and Practice, this revision is new in 
title, editor, contributing authors, content, ap- 
proach, and format. It has been reorganized 
into three major parts: General Principles of 
Surgical Practice; Specific Lesions and Dys- 
functions Involving Various Organs; and 
Parasurgical Considerations. 


The approach is now problem-oriented and this 
Outstanding volume considers virtually all 
current problems in surgery 


More than 270 contributors give you an 
enormous geographical and philosophical range 
in one volume. Each is well known in his field 
and discusses management of a specific 
problem. Included in each of the hundreds of 
topics discussed are basic features of the opera- 
tion including a table of basic facts; an overview 
of the concept under discussion; description of 
specific pathological conditions; surgical 
history; physiology; a pathophysiological 
diagram and an anatomical sketch whenever 
feasible; many excellent illustrations of disease 
processes and treatment procedures; possible 
technical errors; safeguards; postoperative 
problems; and complications 


2354 Pages / 1738 Illustrations / 313 Tables 
5th Edition, 1977 / One Volume Format $38.50 
Two Volume Format: $45.00 


Now Availablein Either OneorTwo VolumeForm! 


Lippincott 


J. B. LIPPINCOTT COMPANY 
East Washington Square 6 Phila., Pa. 19105 


In Canada: J. B. Lippincott Company of Canada Ltd 
75 Horner Avenue, Toronto, Ontario M8Z 4X7 


Please send me 
Rhoads TEXTBOOK OF SURGERY 
O 1 Vol. $38.50 O 2 Vols. $45 OO 


Name = "— i — 
Address . m 

City State Zip 

O Charge and bill me 


(Plus postage and handling 


Also available at your medical bookstore AS 2/79 


g Payment enclosed 
(Save postage and handling) 


RELEASED BACK AGAIN 
FROM WITH 


SURGERY... BLEEDING... 


| ° OPERATING B cour | 
| mI | 
| 


ROOM 


OPERATING | 


SUSPECT EXCESSIVE FIBRINOLYSIS 


An impairment of hemostasis 
in which excessive plasmin and 
plasminogen activity 

is preventing clot formation. 








_ ens 


A : $ j F E ga 
e ; DS 4 i PII E. 
Em B ER | d : bd f A i - r 
S EM $ > 
T E : i pi ri 
ae "n * X 








p. 2" Uh "ue 
P. if y 


| AMINOCAPROIC ACD 


Tablets — 500 mg, Syrup — 250 mg /ml, Intravenous — 5 Gm/20 ml 


SO ACLOT CAN FORM 


e Inhibits excessive activity 
of plasmin and plasminogen. 














e Prevents excessive breakdown n 
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Tablets — 500 mg, Syrup — 250 mg/ml, 
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Indications: For the treatment of excessive 
bleeding resulting from systemic hyperfibrinolysis 
and urinary fibrinolysis. For associated conditions 
consult labeling. 


Contraindications: Active intravascular clotting. 


Warnings: Effects on fetal development have not 
been established. Do not use in women of child- 
bearing potential, particularly in early pregnancy, 
unless potential benefits outweight possible 
hazards. 


Precautions: Do NOT administer without a definite 


diagnosis and/or laboratory findings of 


hyperfibrinolysis. Take particular caution in cardiac, 


hepatic or renal diseases. Endocardial 


hemorrhages and myocardial fat degeneration have 


been observed in animal studies, as well as 

rat teratogenicity and kidney concretions. Rapid 
intravenous administration may induce 
hypotension, bradycaria and/or arrhythmia. One 
fatal case of cardiac and hepatic lesions has been 
reported in man. A few cases of intravascular 


clotting following treatment have been reported, but 


this was most likely a result of the fibrinolytic 
disease being treated. Also, it is believed that the 
few reported cases of extravascular clotting could 
have occurred in the absence of treatment. 


Adverse Reactions: Occasional nausea, cramps, 
diarrhea, dizziness, tinnitus, malaise, conjunctival 
suffusion, nasal stuffiness, headache, skin rash, 
rarely requiring reduction or discontinuance of 
dosage. As with all IV medication, guard against 
thrombophlebitis. 





LEDERLE LABORATORIES 
A Division of American Cyanamid Company, 
Pearl River, NY 10965 


025-9 


New! 


SURGICAL 
ENDOCRINOLOGY 


Clinical Syndromes 


Edited by 
STANLEY R. FRIESEN, M.D., Ph.D.(Surg.) 
with 28 contributors 


Here is up-to-the-minute, useable information 
on the known endocrine syndromes requiring 
the attention of surgeons and other physicians. 
The book encompasses all the surgically signifi- 
cant endocrinopathies, both common and rare, 
all ages of patients, from the newborn to the 
elderly, and all accepted techniques of clinical 
and laboratory diagnosis, as well as surgical and 
conservative management. 


The relevant basic sciences are integrated with 
current diagnostic and therapeutic techniques. 
Each of the contributors is a leading authority 
writing on his own area of special interest. 


Among the unique features of this text you ll 
find an illuminating commentary on each 
chapter by Dr. Friesen... step-by-step diagnos- 
tic flowcharts . .. a central table of the humoral 
and biological actions of 20 important endocrine 
syndromes mnemonic names for the 
syndromes . . . diagrammatic illustrations de- 
picting the pathophysiology of each syndrome 
as a composite of clinical findings. 


The volume presents a wealth of extraordin- 
arily current developments, featuring informa- 
tion on such innovative concepts and practices 
as the APUD series of endocrine cells—their 
origin, identification, and clinical applications, 
and the future surgical management of endo- 
crinopathies via transposition and transplan- 
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Effect of Dextran on Factor VIII (Antihemophilic Factor) 


and Platelet Function 


MAGNUS ABERG, M.D., ULLA HEDNER, M.D., SVEN-ERIK BERGENTZ, M.D. 


Three different properties of factor VIII (antihemophilic globu- 
lin) were studied after infusion of 500 ml of six per cent Dextran 
70 to healthy volunteers. This dose caused no change in the 
factor VIII coagulant activity while there was a significant but 
temporary decrease of factor VIII related antigen. The Ristocetin 
induced platelet aggregation analysed with native as well as with 
formalin-fixed platelets, also decreased significantly. The maxi- 
mal decrease was found a few hours after the infusion. The 
decrease was seen only if Dextran was infused in vivo and not 
if Dextran was added to blood in vitro. The dysfunction of 
factor VIII caused by Dextran resembles that found in one 
variant of von Willebrand’s disease. This finding probably 
explains the platelet function inhibiting properties of Dextran, 
and may be of significance for its antithrombotic effects. 


NFUSION OF DEXTRAN suppresses platelet ad- 
hesiveness tested in vivo?* as well as in vitro.*-9?? 
This decrease is not maximal before three to six hours 
after the infusion and is not seen if Dextran is added 
to blood in vitro. It would therefore appear that Dextran 
has no direct effect on the platelets. Several investi- 
gators?:!??! have demonstrated that factor VIII is neces- 
sary for normal platelet function. This paper reports an 
investigation of Dextran for any effect on the factor VIII 
protein complex in an attempt to clarify the mechanism 
of the effect of Dextran on platelet function. 


Laboratory Methods 


The following analyses were used to elucidate various 
properties of factor VIII. 

(1) Factor VIII coagulant activity (VIII:C)was as- 
sessed from its normalizing effect on the recalcification 
time of platelet-rich hemophilia A plasma with less than 
one per cent of the normal factor VIII-activity. The 
activity was expressed relative to that of pooled plasma 
from 20 healthy individuals.!? 

2) Factor VIII related antigen (VIII:R:AG) was 
determined with the Laurell electroimmunoassay tech- 
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nique using antiserum against factor VIII related anti- 
gen, prepared as described by Holmberg and Nilsson." 

3) Platelet aggregation in the presence of Ristocetin 
(Ristocetin cofactor activity) was determined in two 
ways. In ten subjects the method of Weiss et al.?? was 
used with washed normal platelets in test plasma. The 
initial maximal slope during one minute was recorded. 
In the other six subjects the Ristocetin cofactor activity 
was determined according to Zuzel et al.?» This 
method uses formalin fixed platelets and dilution of test 
samples in plasma from a patient with von Willebrand's 
disease, in which Ristocetin cofactor activity is lacking. 
The maximum rate of platelet agglutination was meas- 
ured in a mixture of 0.4 ml of platelet suspension, 
0.5 ml of plasma, (37°) and 0.1 ml Ristocetin solution 
(20 mg/ml). 

The reference curve was obtained by testing 0.5 ml 
of undiluted normal plasma and then diluting 0.025, 
0.05, 0.1 and 0.2 ml of this standard plasma to a volume 
of 0.5 ml in von Willebrand plasma. 

The initial, maximal slope was determined and arbi- 
trarily expressed in centimeters per minute. The 
agglutination was then plotted against the plasma con- 
centration on lin-log scale. The Ristocetin cofactor 
activity of each test sample was measured in two dilu- 
tions and expressed relative to that of normal plasma 
pool, which was defined as 100%. 

4) Crossed immunoelectrophoresis in agarose was 
performed according to Ganrot.® A specific antiserum 
against factor VIII prepared according to Holmberg and 
Nilsson!! was used. The area of the precipitates was 
expressed in millimeters squared. All samples from a 
given subject were analysed simultaneously and the 
initial sample used as reference. 


Other Analyses 


Fibrinogen was determined according to Nilsson and 
Olow.'* a-2 Macroglobulin was determined both by an 
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Fic. 1. Effect of dextran infusion on hematocrit, VIII:C, VIII R: AG, 
fibrinogen and a,-macroglobulin. The results (mean + SE) are ex- 
pressed relative to the initial values. 


esterolytic method and an immunochemical method.‘ 
The Hematocrit was measured in EDTA plasma. 

The Dextran concentration in plasma was determined 
according to Jenner. The determinations were 
courteously performed by Pharmacia, Uppsala, Sweden. 

All analyses except determination of the hematocrit 
were performed in citrated plasma (1:9). The values 
obtained were corrected for the citrate dilution. The 
results (mean + SE) are given as percentages of the 
initial values. The significances of the differences be- 
tween pre- and postinfusion values were calculated with 
Student's t test. 


Material and Experimental Procedure 
In Vivo 


Sixteen healthy male volunteers, aged 18—22 years, 
were given 500 ml of 696 Dextran 70 in normal saline 
(Macrodex?, Pharmacia, Sweden) intravenously within 
60 minutes. Blood samples were collected before, 
immediately after, and two, four and 24 hours after the 
infusion. Another three healthy subjects were given 
700 ml of normal saline instead of Dextran. This volume 
caused a comparable initial decrease of the hematocrit. 


In Vitro 


Citrated platelet poor plasma from three healthy sub- 
jects was used. Dextran was added to final concentra- 
tions of five and 10 mg/ml plasma, respectively. As a 
control the corresponding volumes of buffer (Tris saline, 
pH 7.0) were added instead. The samples were incu- 
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bated for 0, 2 and 4 hours at 37°. The VIII:C and VIII 
R:AG were determined. 

In the Ristocetin cofactor activity assay the method 
of Zuzel et al.” was used. Dextran 70 (final con- 
centration 6 mg/ml) or the same amount of buffer (Tris 
saline, pH 7.0) was added to the standard plasma. The 
plasma containing Dextran or buffer was incubated for 
0, 5, 15, and 30 minutes at 37? before the aggregation. 


Results 
In Vivo 


Effect of Dextran infusion. Hematocrit decreased 
immediately after the infusion to a minimum of 91,1 
+ 0,976 (Fig. 1). VIII:C did not change significantly 
(p > 0.05) after Dextran infusion (Fig. 1). VII R:AG 
decreased significantly (p < 0.001) immediately after 
the infusion (Fig. 1). The lowest concentrations were 
found two and four hours after the infusion (76.5 + 3.0% 
and 74.1 + 3.8% respectively, p < 0.001). At 24 hours 
it was still significantly decreased (79.6 + 3.9%, 
p < 0.001). 

Ristocetin cofactor activity (Fig. 2) in plasma from 
ten subjects assessed according to Weiss,?? decreased 
immediately after the infusion to 82.4 + 7.7%, (p 
< 0.05), and after two and four hours to 70.2 + 9.4% 
and 68.6 + 3.9%, respectively (p < 0.001). At 24 hours 
the decrease was still significant (77.6 — 8.566, p 
< 0.005). Determined with formalin fixed platelets 
according to Zuzel et al.” the Ristocetin cofactor 
activity in plasma from all six subjects promptly fell to 
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Fic. 2. Effect of dextran infusion on Ristocetin cofactor activity. The 
activity was determined in two ways: 1) according to Weiss et al.?? 
with normal platelets and 2) according to Zuzel et al.” with 
formalin-fixed platelets. The results (mean + SE) are expressed 
relative to the initial values. 
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Fic. 3. Effect of saline infusion on hematocrit, VIII:C. VIII R:AG 
and fibrinogen. The results (mean + SE) are expressed relative to the 
initial values. 


69.6+ 2.6% (p < 0.001). It was still lower at two hours 
(62.8 + 8.6%, p < 0.001) and lowest at four hours 
(53.2 + 3.1%, p < 0.001). At 24 hours the activity had 
begun to return towards normal, but was still decreased 
(77.1 + 8.4%, p < 0.02). 

In crossed immunoelectrophoresis the precipitates 
were found in the same positions after Dextran infusion 
as before, but were consistently lower. At two hours 
the area of the precipitates had decreased to 76.7 + 4.1% 
of the initial value (p < 0.001). The smallest peak areas 
were noted at four hours after the infusion (73.8 + 4.2%, 
p < 0.001). At 24 hours the values was still significantly 
decreased (78.2 + 6.6%, p< 0.001). The electro- 
phoretic mobility did not change after the infusion of 
Dextran. 

Fibrinogen and as-macroglobulin (Fig. 1) decreased 
promptly after the infusion of Dextran, but not by more 
than could be ascribed to the hemodilution indicated by 
the changes in the hematocrit. 

The Dextran concentration was maximal immediately 
after the infusion, 6.2 + 0.3 mg/ml, after which it 
gradually decreased. At 24 hours the concentration was 
2.9 + 0.2 mg/ml. 

Effect of saline infusion. The three subjects given 
normal saline instead of Dextran showed no change of 
factor VIII activity or factor VIII related antigen (Fig. 3). 


In Vitro 


VIII:C decreased when plasma per se was incubated 
for two and four hours, respectively. Addition of 
Dextran or buffer had no effect on the decrease (Table 1). 
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VIII R:AG was unchanged after incubation of the 
plasma. A slight decrease was noted after addition of 
Dextran and buffer respectively but no further decrease 
was demonstrable after incubation. Ristocetin cofactor 
activity was not demonstrably affected by the addition 
of Dextran (Table 2). 


Discussion 


In this study Dextran was found to induce changes 
in some of the properties of factor VIII. Factor VIII, 
determined immunochemically, was significantly de- 
creased after Dextran infusion, whether measured with 
the rocket method or crossed immunoelectrophoresis. 
Ristocetin cofactor activity decreased whether native 
or formalin fixed platelets were used, indicating that 
the changes were not due to any direct effect of Dextran 
on the platelets. 

The mechanism responsible for these changes in the 
factor VIII antigenicity and its effect on platelet 
aggregation is obscure. Factor VIII is a large protein 
molecule (MW ~ 2 x 109). Dextran has been shown to 
adsorb large proteins.” In this study, however, Dextran 
in vivo had no demonstrable effect on o;,-macroglobulin, 
another high molecular weight protein (MW 820.000), 
whether the protein or the esterolytic activity was 
determined. Neither did the concentration of fibrinogen 
(MW 340.000) decrease by more than what could be 
explained by hemodilution. Incubation of Dextran with 
plasma in vitro at 37^ did not cause any significant 
decrease in the concentration of VIII R:AG. A non- 
specific adsorption of factor VIII on Dextran therefore 
seems unlikely. 

Another possibility is that Dextran induces a proteo- 
lytic activity in the blood. However, thrombin as well 
as plasmin splits the factor VIII molecule so that the 
VIII:C is destroyed, while the VIII R: AG remains un- 
changed.'"7 In our study the reverse was found. 
Furthermore, in dogs in which Dextran induced the 
same decrease of VIII R: AG as in humans, we found 
that Trasylol,* a potent protease antagonist, did not 
counteract these changes (unpublished data). These 
data weigh heavily against Dextran-induced proteolysis 
being the cause of our findings. 

The specific effect of Dextran on factor VIII might be 
related to the molecular structure ofthis protein. A high 
degree of aggregation of the subunits supposed to con- 
stitute the factor VIII molecule!9!7^?! appears to be 
important for the antigenicity and platelet effect of 
factor VIIL.*'? A Dextran-induced change in the ag- 
gregation pattern might explain the impaired precipita- 
tion by rabbit antibody as well as the decrease in 
Ristocetin cofactor activity. The dysfunction of 
factor VIII caused by Dextran resembles that in 
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incubation time (hours) 









VIII R: AG 
e 


von Willebrand’s disease, especially the variant in 
which normal VIII:C is associated with a decreased 
VIII R: AG and Ristocetin cofactor activity.'? It has also 
been found that the interaction between bovine or 
human factor VIII and platelets is of electrostatic nature 
and that factor VIII is necessary for the initiation as 
well as the maintenance of the interplatelet bonds of 
the Ristocetin-induced platelet aggregates.'^'* By de- 
creasing the Ristocetin cofactor activity Dextran may 
interfere with the linking mechanism between the plate- 
lets and thereby with the stability of the hemostatic 
plug or thrombus. In a previous study on the lysability 
of thrombi formed ex vivo in Chandler loops it was 
indeed found that Dextran increased the lysability of 


TABLE 2. Ristocetin Cofactor Activity After Incubation of Plasma 
Mixed with Dextran (Final Concentration 6 mgíml) or Buffer 
for 0, 5, 15 and 30 minutes 





Incubation Time 





(Minutes) Dextran Buffer 
0 100 100 

5 100.0 83.0 

15 102.3 108.0 

30 113.6 113.6 





The results are given relative to the initial values. 
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Dextran 
concentration 
mg / ml 
plasma 


TaABLE 1. VIIEC and VIII R:AG after 
incubation of plasma per se or mixed with 
different concentrations of dextran or buffer 
at 37°, for zero, two and four hours. The 
results (mean + SE) are expressed relative 
to the initial values. 


such thrombi.' This effect, like the effect on the 
Ristocetin cofactor and on platelet adhesivity, reached 
its maximum not immediately after the Dextran infusion 
but a few hours later. All these effects require infusion 
of Dextran, and are not seen if Dextran is mixed with 
blood in vitro. These findings suggest that Dextran in 
some way interferes with the metabolism of factor VIII. 

The antithrombotic effect of Dextran given in associa- 
tion with surgery may thus be due to the creation of a 
temporary factor VIII defect influencing both platelet 
function and thrombus stability. The rationale of such 
an antithrombotic principle has been suggested by 
Weiss.?* 
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DL-ethionine Treatment of Adult Pancreatic Donors 


Amelioration of Diabetes in Multiple Recipients with 


Tissue From a Single Donor 


WILLIAM D. PAYNE, M.D.,* DAVID E. R. SUTHERLAND, M.D., PH.D.,t ARTHUR J. MATAS, M.D., 


PHYLLIS GORECKI, B.A., JOHN S. NAJARIAN, M.D. 


Transplantation of adult rat pancreatic islet tissue as a free 
graft requires the separation of islet from exocrine tissue to 
avoid host injury or graft destruction by digestive enzymes. 
The poor yield from islet isolation techniques currently 
necessitates the use of multiple donors to ameliorate diabetes 
in a single recipient. DL-ethionine (DLE) is an agent selectively 
toxic to the exocrine pancreas. We examined the effect of 
DLE administration on pancreatic digestive enzyme content 
and islet mass in adult Lewis rats and the ability of such 
pancreatic tissue dispersed by collagenase digestion without 
specific islet isolation to ameliorate diabetes when transplanted 
to the portal vein of syngeneic rats with streptozotocin in- 
duced diabetes. Rats fed normal chow supplemented with 
0.5% DLE for 14-20 days showed a logarithmic loss of 
pancreatic mass. Total pancreatic amylase content declined 
to 0.3 + 0.1 mg, less than 3% of control values (14.3 + 1.0 
mg). Total insulin content in DLE treated rats was 87 + 8 
ug, not significantly different from control rats (101 + 7 yg). 
Histological examination confirmed the selective atrophy of 
exocrine tissue in DLE treated rats. Fresh pancreatic tissue 
prepared from a single DLE treated donor ameliorated dia- 
betes 75% of the time when transplanted to one or two 
recipients and 65% of the time when divided between three 
of four recipients. Tissue prepared from a single DLE 
treated donor and stored for 24—48 hours ameliorated dia- 
betes 91% of the time when divided between one or two 
recipients. Only four of 31 diabetic rats transplanted with 
fresh pancreatic tissue from untreated adult donors became 
normoglycemic. Pretreatment of adult rats with DLE induces 
selective exocrine atrophy, permits dispersed pancreatic 
tissue from a single donor to ameliorate experimental diabetes 
in up to four recipients, and allows tissue to be preserved 
by culture for up to 48 hours without specific islet isolation. 


TE SUCCESSFUL EXPERIMENTAL transplantation of 
pancreatic islet tissue from adult donors to dia- 
betic rat recipients has required the separation of 
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islets from pancreatic exocrine tissue. Attempts to 
transplant adult pancreatic fragments without specific 
islet isolation are unsuccessful because the exocrine 
enzymes contained in the associated acinar tissue 
either injure the host or destroy the graft.? Although 
purified islets can be prepared from adult rat pancreas 
by collagenase digestion and density gradient separa- 
tion of islet, acinar and ductal elements™!?'° the 
technique is laborious, time consuming, and inefficient. 
Thus, even though an entire adult pancreas theoreti- 
cally contains a sufficient quantity of islet tissue to 
ameliorate diabetes in several recipients, the attrition 
that occurs during specific islet isolation necessitates 
the use of multiple adult donors to ameliorate, 
diabetes in a single recipient.’ 

Neonatal rat pancreas has a low exocrine digestive 
enzyme content and can be successfully transplanted 
as a free graft after simple dispersion without specific 
islet isolation.'* Unfortunately, the islet mass of a single 
neonatal rat pancreas is only about 10% that of an 
adult, and more than one donor is usually necessary 
to consistently ameliorate diabetes in a single re- 
cipient.2° The experiments with neonatal pancreas, 
however, have demonstrated that a purified prepara- 
tion of islet tissue is not necessary for successful 
transplantation if the donor pancreas is only mini- 
mally contaminated with exocrine enzymes. This sug- 
gests that adult pancreases, if depleted of exocrine 
enzymes, might be similarly dispersed and trans- 
planted without specific islet isolation, and provide an 
increased quantity of islet tissue from a single donor. 

DL-ethionine, the ethyl analog of methionine, in- 
duces exocrine-specific pancreatic atrophy when ad- 
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ministered systemically.^? The islets and ductular 
elements do not show any histologic abnormalities 
from this treatment. In the experiments reported 
here, we found that DL-ethionine administration to 
adult rats depletes pancreatic amylase content without 
affecting pancreatic insulin content. In addition, we 
found that diabetes can be ameliorated in multiple 
recipients of fresh or preserved pancreatic tissue ob- 
tained from a single DL-ethionine treated adult donor. 
This technique represents an economic alternative 
to the use of isolated adult islets for reversal of experi- 
mental diabetes in rats. 


Materials and Methods 
Animals 


Inbred Lewis rats were used throughout our experi- 
ments. Adult rats were obtained from Simonson 
Laboratory, Gilroy, California. Four to eight day old 
neonatal rats provided the tissue for analyses of insulin 
and amylase content and were obtained from matings 
in our breeding colony. 


DL-ethionine Administration 


Treated animals were fed an unrestricted quantity 
of standard laboratory rodent chow, supplemented 
with 0.5% DL-ethionine (Ralston-Purina Company, 
St. Louis, Missouri). Control animals were fed un- 
modified standard laboratory chow. 


Analysis of Pancreatic Tissue 


Pancreases were removed from 54 adult rats fed nor- 
mal laboratory chow, from 25 adult rats fed chow 
supplemented with 0.5% DL-ethionine, and from 90 
suckling neonatal rats. The pancreases from the DL- 
ethionine treated rats were excised from one to 40 
days after initiation of treatment. Each pancreas 
was weighed and an aliquot was homogenized in Hanks' 
solution with dextrose for analysis of tissue insulin 
and amylase content. These analyses were performed 
under the assumption that tissue insulin and amylase 
content are proportional to pancreatic beta cell mass 
and exocrine enzyme concentrations, respectively.!^ 
Pancreases from treated animals and normal controls 
were also fixed in formalin and Bouin's solution and 
processed by routine techniques for histological 
examination. Separate sections were stained with 
hematoxylin and eosin, phosphotungstic acid hema- 
toxylin (PTAH) and aldehyde fuchsin. 


Tissue Insulin and Amylase Assays 


Insulin was measured by the double antibody radio- 
immunoassay technique,” using rat insulin standards. 
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Because of the variability in insulin content, multiple 
dilutions of each homogenate were assayed to find a 
dilution that was accommodated in the standard curve. 
Amylase content was measured by the colorimetric 
technique of Jamieson et al.* Soluble starch (2%) was 
used as the substrate and hog pancreatic alpha amylase 
(Sigma Chemicals, 500 U/mg) as the standard. The 
total insulin and amylase content of each pancreas was 
calculated using the weight of the entire pancreas. 


Induction of Diabetes 


Diabetes was induced in 156 rats by single intra- 
venous injections of 50-65 mg/kg of streptozotoxin 
(Upjohn Co., Kalamazoo, Michigan) at least two weeks 
prior to transplantation. Diabetes was confirmed by the 
repeated demonstration of hyperglycemia (plasma 
glucose > 400 mg/dl) and glycosuria (Combistix strips, 
Ames, Elkhart, Indiana). Plasma glucose concentra- 
tions were measured in duplicate by the glucose oxi- 
dase method using a Beckman autoanalyzer.? Twenty- 
six diabetic rats received no further treatment and 
served as controls; the remaining 130 animals were 
transplanted with dispersed pancreatic tissue. 
Preparation of Dispersed Pancreatic Tissue for 
Transplantation 


Pancreatic tissue for transplantation was obtained 
from adult rats treated with DL-ethionine for 14—20 
days and from normal adult rats. Each donor was 
anesthetized with ether and a midline abdominal 
incision was made. The common bile duct was can- 
nulated, the proximal and distal duodenum were 
clamped, and the pancreas was distended by retro- 
grade injection of approximately 10 ml of cold (4°) 
Hank's solution prior to excision). The excised pan- 
creases were minced, rinsed twice in Hanks' solution, 
and digested in a shaking water bath at 37° for 20 
minutes in Hanks’ solution containing 10—15 mg col- 
lagenase (Type IV, Worthington Biochemicals, Free- 
hold, New Jersey) per pancreas. After digestion the 
tissue was washed twice in Hanks’ solution at 4°, 
and no attempt was made to specifically isolate islets. 
The total elapsed time for tissue preparation was less 
than 30 minutes. 

The tissue from the normal adult donors was trans- 
planted immediately. The tissue from DL-ethionine 
treated donors was transplanted either immediately 
or after storage in tissue culture for 24—48 hours. In 
12 instances, a measured aliquot of dispersed tissue 
was analyzed for insulin content. The determinations 
provided an estimate of the percentage of islet tissue 
recovered after pancreatic processing. 

For storage, the tissue from one to two pancreases 
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Fic. 1. Semilogarithmic plot of pancreatic weights of 25 rats treated 
with oral DL-ethionine for one to 20 days. Pancreatic mass de- 
creases by approximately 8% per day over the period of treatment. 


was placed in 60 mm culture dishes containing 4 ml 
GIB medium or Medium 199 (Grand Island Biological 
Co.. Grand Island, New York) with chick serum (5%), 
chick embryo extract (1.5%) and antibiotics (1%) added. 
Incubation took place in an atmosphere of 9576 oxygen 
and 5% CO, at 37°. At 24 hours, the tissue stored for 
48 hours received fresh culture medium. 

Before transplantation, the dispersed tissue was 
divided into aliquots containing the equivalent of 
tissue prepared from one-fifth, one-quarter, one-third, 
one-half, or one donor pancreas. Each aliquot was 
suspended in 3 ml Hanks' solution for transplantation. 


Transplantation 


Thirty-one diabetic rats were transplanted with 
dispersed unpurified pancreatic tissue prepared with- 
out islet isolation from normal adult donors. In 15 of 
the recipients, all of the tissue from one normal 
donor pancreas was able to be infused into the portal 
venous system. In 16 of the recipients, the tissue 
infusion was stopped when mesenteric venous con- 
gestion developed, but they all received more than 
50% of the tissue prepared from one normal pancreas. 

Sixty-one diabetic rats were transplanted with fresh 
dispersed pancreatic tissue obtained from DL-ethionine 
treated donors, again without islet isolation. Each 
donor rat supplied pancreatic tissue for from one to 
five recipients (Table 2). Infusion of tissue was not 
limited by mesenteric congestion in any of these 
animals. 

Twenty-eight diabetic rats were transplanted with 
cultured pancreatic tissue obtained from DL-ethionine 
treated donors. The cultured tissue from each donor 
was divided between one to three recipients (Table 2). 

One hour before transplantation each recipient re- 
ceived 100 U heparin (Upjohn Co.) subcutaneously. 
Each rat was anesthetized with ether, a midline ab- 
dominal incision was made, and the pancreatic tissue 
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was infused through a 23 gauge butterfly needle into a 
mesenteric vein. 

The weight and plasma glucose level of each rat was 
measured before transplantation and weekly there- 
after. The results of transplantation were analyzed 
according to donor treatment, the use of fresh or 
cultured tissue, and the quantity of tissue transplanted. 
Normoglycemia was defined as a nonfasting plasma 
glucose level of <173 mg/dl (the upper limit of nor- 
mal for Lewis rats in our laboratory). The number of 
rats that become normoglycemic and the interval be- 
tween transplantation and achievement of normo- 
glycemia was determined in each group. 

Glucose tolerance tests were performed between 26 
and 36 weeks after transplantation in nine normo- 
glycemic recipients of fresh tissue. Glucose (0.5 g/kg) 
in a 50% solution was injected into a tail vein. Blood 
for plasma glucose determination was taken just before 
and at three, eight, 15 25, 40, and 60 minutes after 
injection. Glucose decay constants (K-values) were 
determined by the method of Moorehouse et al.*’ The 
results were compared to the values obtained in 14 
normal and nine nontransplanted diabetic control rats. 


Results 


Effect of DL-Ethionine Treatment on Pancreatic 
Weight, Insulin and Amylase Content 


The total pancreatic weight in DL-ethionine treated 
animals decreased for the first 20 days of treatment 
(Fig. 1). No further significant decrease in pancreatic 
weight occurred between the twentieth and fortieth 
day of treatment. The total pancreatic amylase content 
also decreased markedly during the first 20 days of 
treatment, while the total pancreatic insulin content 
did not significantly change (Fig. 2). 
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Fic. 2. Semilogarithmic plot of total pancreatic insulin and amylase 
content of 24 rats treated with oral DL-ethionine for from one to 
20 days. There is a progressive loss of tissue amylase content, but no 
significant change in tissue insulin content. 
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TABLE |. Comparison of Pancreatic Insulin and Amylase Content in Normal Adult, Neonatal. 
and DL-ethionine Treated (=14 days) Adult Rats (Mean + wc. 


St U 








Insulin Amylase 
Pancreatic 
Wt. (g) g/g tissue Total (ug) mg/g tissue Total (mg) 

Normal adult rat 

n = 54 0.60 + 0.02 168 + 13 101 + 7 23% = 4,5 14.3 + 1 
Neonatal rats 

n = 90 0.02 + 0.001 526 3 2] Lise 05 2.0 + 0.04 0.04 + 0.001 
DL-ethionine treated rats 

n = 12 0.18 + 0.02 528 + 63 87 +8 14+ 0.4 0.29 + 0.1 


Table 1 compares the mean weight and insulin 
and amylase content of 12 rats treated with DL-ethionine 
for 14-20 days to the values obtained in 54 normal 
adult rats and 90 neonatal rats. The mean weight of 
pancreases from DL-ethionine treated animals was 
30% that of normal adult pancreáses. The mean pan- 
creatic tissue insulin concentration in DL-ethionine 
treated rats resembled that of neonatal rats while the 
total insulin content was similar to that of normal adults 
(approximately eight times that of neonates). In con- 
trast, the total amylase content of pancreases from 
DL-ethionine treated rats was less than 3% that of nor- 
mal adults. Following collagenase digestion, the mean 


Fic. 3A. Section of normal 
adult rat pancreas showing 
typical arrangement of acini. 
Darkly stained zymogen 
granules reside within indi- 
vidual acinar cells. A por- 
tion of an islet is seen in 
the lower right corner (Phos- 
photungstic acid hema- 
toxylin x600). B. Section 
of pancreas from adult rat 
treated 15 days with oral 
DL-ethionine. There is dis- 
ruption of acinar architec- 
ture and absence of zymo- 
gen granules (PTAH x 600). 
C. Section of pancreas from 
rat treated with DL-ethio- 
nine for 15 days showing 
multiple darkly stained islets 
and contraction of sur- 
rounding exocrine tissue 
(aldehyde fuchsin x30). D. 
Higher power of section C 
showing preservation of 
islet architecture with 
centrally located B-cells 
(aldehyde fuchsin x 150). 


insulin content of the dispersed tissue was 16 + 2 
ug/pancreas, indicating that approximately 18% of the 
pancreatic islet mass was recovered. 

Histological examination of pancreases from DL- 
ethionine treated rats revealed a selective atrophy of 
exocrine tissue and preservation of islet architecture 
(Fig. 3). By the fifth day of DL-ethionine supplement 
the acinar cells were vacuolated, and by the tenth day 
PTAH positive zymogen granules had disappeared. By 
the 15th day of treatment there was disruption of 
the acinar tissue, and a broad spectrum of cellular 
changes were apparent, including small cells with 
pyknotic nuclei and large vacuolated cells. The islets 
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retained a normal appearance, including centrally 
located aldehyde fuchsin positive beta cells. 


Effect of Transplantation of Dispersed Pancreatic 
Tissue from DL-Ethionine Treated and Normal Donors 
to Diabetic Recipients 


All 26 nontransplanted diabetic control rats re- 
mained hyperglycemic (plasma glucose > 400 mg/dl) 
for up to 36 weeks. Of the 15 diabetic recipients of 
dispersed unpurified pancreatic tissue prepared from 
normal adult rats (one donor per recipient), only two 
became normoglycemic (plasma glucose < 173 mg/dl). 
Two of the 16 diabetic rats receiving dispersed unpuri- 
fied tissue from less than an entire normal pancreas 
became normoglycemic. 

The results of transplantation of dispersed pan- 
creatic tissue obtained from DL-ethionine treated 
donors are shown in Table 2. Fresh tissue prepared 
from one donor ameliorated diabetes 75% of the time 
when it was transplanted to one or two recipients 
and 65% of the time when it was divided between 
three or four recipients. Diabetes was less frequently 
ameliorated when the tissue from one pancreas was 
transplanted to five recipients. The interval between 
transplantation and normoglycemia was shortest in 
the animals receiving tissue from one donor (Sone 
week in five of 11 successfully grafted animals). Even 
when the donor:recipient ratio was 1:2, normoglycemia 
occurred within two weeks in most animals. The length 
of time required for plasma glucose to return to normal 
was increased as the quantity of tissue decreased. 

Storage in tissue culture was an effective means of 
preservation for dispersed pancreatic tissue obtained 
from DL-ethionine treated donors. In fact, transplanta- 
tion ameliorated diabetes in 100% of the rats that re- 
ceived cultured tissue from one donor pancreas and in 
8396 of the rats that received cultured tissue from 
one-half of a donor pancreas. When the cultured tis- 
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sue from one pancreas was distributed between three 
recipients, 5096 of the rats became normoglycemic. 

Serial mean nonfasting plasma glucose levels in suc- 
cessfully grafted recipients of fresh and cultured tis- 
sue according to the quantity of tissue transplanted 
are depicted in Figure 4. There was no significant 
difference in the intervals between transplantation 
and achievement of normoglycemia when either fresh 
or cultured tissue was used. The mean nonfasting 
glucose level of all successfully grafted animals at ten 
weeks after transplantation was 122 + 6 mg/dl. This 
was similar to the mean nonfasting plasma glucose 
level of 128 + 4 mg/dl in 14 concurrently tested normal 
adult Lewis rats. No transplanted animals that became 
normoglycemic reverted to the hyperglycemic state 
during the 16—36 weeks of observation. 

Glucose tolerance test curves in successfully grafted 
animals did not significantly differ in recipients of fresh 
tissue from one-fifth to one donor pancreas. The mean 
K value (+S.E.M.) of the nine normoglycemic re- 
cipients tested was 1.69 + 0.34, a value similar to that 
obtained in the 14 normal adult rats (1.78 + 0.13). 
Both of these values were significantly different (p 
< 0.05 Student's t-test) from the mean K value of the 
nine untreated rats with streptozotocin induced dia- 
betes (0.79 + 0.31). 


Discussion 


Most attempts to ameliorate experimentally induced 
diabetes by the transplantation of adult pancreatic 
fragments as a free graft have failed, primarily because 
the associated exocrine enzymes either autodigested 
the tissue or injured the host. These findings led to 
the concept that a pure pancreatic islet preparation 
is necessary for successful transplantation. 

In 1972, Ballinger and Lacy! reported the first 
successful amelioration of experimental diabetes by 
islet transplantation in an inbred strain of rats. The 


TABLE 2. Results of Transplantation of Fresh and Preserved Dispersed Rat Pancreas from Normal and DL-ethionine ( DLE) 
Treated Single Donors to One or More Diabetic Rat Recipients 
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Recipient: 
Donor Ratio 


Group 


I. Normal adult donors, fresh tissue 
II. Normal adult donors, fresh tissue < 
III. DLE treated donors, fresh tissue 
IV. DLE treated donors, preserved tissue 
V. DLE treated donors, fresh tissue 
VI. DLE treated donors, preserved tissue 
VII. DLE treated donors, fresh tissue 
VIII. DLE treated donors, preserved tissue 
IX. DLE treated donors, fresh tissue 
X. DLE treated donors, fresh tissue 
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***p < 0.01 vs. Group II. 


* p < 0.001 vs. Group I. **p < 0.001 vs. Group II. 


tp < 0.005 vs. Group III. 


Interval to 
Normoglycemia 
(mean weeks + S.E.) 


No. Normoglycemic/ 
No. Transplanted 


2/15 
2/16 
11/15* 
10/10* 
Inr m 
10/12** 
6/9*** 
3/6* *** 
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Fic. 4. Mean plasma glucose concentration (mean + S.D.) before 
(A) and cultured (B) dispersed pancreatic islet tissue from DL-ethio 


to quantity of tissue transplanted. 


technique they used for isolating intact adult islets of 
Langerhans was a modification of the method orig- 
inally described in 1967." This isolation technique is 
widely used for islet transplant experiments in rodents 
today, and consists of disrupting the pancreatic exo- 
crine tissue by retrograde perfusion of the pancreatic 
duct," mincing the pancreas, and dissociating the 
exocrine and islet tissue by digestion with collagenase.?? 
After digestion, the islets are either manually separated 
under a dissecting microscope, or they are isolated 
on a discontinuous density gradient of Ficoll solution. ° 

Even though it is widely used, this isolation technique 
for rodents has several drawbacks. First, 200—400 
islets can be isolated from one pancreas. Consequently, 
many donors are needed to obtain a sufficient quantity 
of islet cells for transplantation. Screen filtration dur- 
ing collagenase digestion can increase the islet yield, 
but even with this modification more than two donor 
rats are necessary for grafting of a single recipient to 
be successful.’ Second, besides being inefficient, islet 
isolation is a laborious and time consuming procedure 
and requires at least 60 minutes. It is difficult to deter- 
mine exactly the proportion of viable islets that are 
transplanted, but we can assume that the shorter the 
interval between donor pancreatectomy and islet 
transplantation, the higher this proportion will be. In 
theory, the transplantation of 10-20% of the adult islet 
mass—the estimated proportion that can be isolated 
from one pancreas— should be sufficient to restore 
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and serially after successful intraportal trahsplantation of fresh 


nine treated donor rats to isologous diabetes recipients according 


and maintain normal carbohydrate homeostasis. In 
fact, however, this number of isolated islets does not 
ameliorate the diabetic condition. Multiple hypotheses 
can be invoked to explain this fact, such as a reduced 
efficiency of ectopically located islets. It is obvious 
that a critical factor is the number of viable islets avail- 
able for grafting. Loss of viability of islets during the 
isolation procedure is a possible explanation for the 
failure of an otherwise sufficient quantity to ameliorate 
the diabetic state. Although the use of multiple donors 
can compensate for the attrition and decreased viability 
of isolated islets, at the same time it increases the 
expense and difficulty of transplantation. 

Alternatives to the use of isolated adult islets include 
the transplantation of dispersed neonatal pancreases 
to the peritoneal cavity!* or portal vein!’ and the im- 
plantation of fetal pancreas under the kidney capsule 
of diabetic recipients.” One fetal rat pancreas can 
ameliorate the diabetic condition if it is incubated in a 
normal host. This maneuver is complicated, however. 
and again multiple fetal pancreases are required for 
successful direct transplantation to the diabetic re- 
cipient. 

One dispersed neonatal pancreas also can ameliorate 
diabetes when grafted via the portal vein, if the period 
of collagenase digestion is reduced.2° The drawback 
of this technique is a lapse of several weeks between 
the transplantation and a return to normoglycemia. 
The quantity of islet tissue contained in one pancreas 
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dispersed by minimal collagenase digestion is about 
5% that of the normal adult islet mass. Hypertrophy 
of the grafted neonatal islet tissue probably occurs 
before the diabetic state can be reversed by such 
small quantities of tissue.*° For rapid reversal of dia- 
betes using dispersed neonatal pancreatic tissue, mul- 
tiple donors are required. The tissue insulin content 
after collagenase digestion of five or six neonatal 
pancreases is 15-20% that of an adult, and this 
quantity of tissue can ameliorate diabetes within a week 
after grafting into the portal vein.’ 

Neonatal and fetal donors provide an advantage 
over adult donors in that dispersed neonatal or fetal 
pancreatic tissue can be freely grafted without specific 
islet isolation. This advantage is minimized by the 
small islet mass in neonatal and fetal pancreases and 
the need to maintain colonies of breeding animals to 
provide a donor source. 

Transplantation of dispersed pancreatic tissue pre- 
pared from adult donors, without islet isolation, over- 
comes the disadvantages of using isolated adult islets, 
dispersed neonatal pancreatic tissue or fetal pan- 
creases. Eliminating islet isolation shortens the interval 
between donor pancreatectomy and transplantation 
and allows the large islet mass of the adult pancreas 
to be used to its maximum efficiency. Kramp et al." 
cured diabetic mice by transplanting pancreatic frag- 
ments prepared from adult donors in which exocrine 
tissue atrophy had been induced by prior duct liga- 
tion. Though they used more than one donor per 
recipient, they transplanted the tissue to the subcu- 
taneous space—a site that has been unsuccessfully 
used in rats for both isolated adult islets or dispersed 
neonatal pancreas (unpublished observations from our 
laboratory). 

In dogs, pancreatic tissue from normal adult donors 
can be dispersed by collagenase digestion and success- 
fully autotransplanted to the spleen’?! or portal vein" 
of pancreatectomized recipients without the prior in- 
duction of exocrine tissue atrophy and without specific 
islet isolation. Our attempts to duplicate these results 
in rats were largely unsuccessful. Only 12% of rats re- 
ceiving dispersed, unpurified pancreatic tissue from a 
normal adult donor became normoglycemic, and de- 
velopment of portal hypertension from the large mass 
of tissue was a limiting factor. However, these difficul- 
ties could be overcome by reducing pancreatic tissue 
mass and exocrine enzyme content in vivo prior to 
donor pancreatectomy, pancreatic dispersal and trans- 
plantation. Conceptually our approach was similar to 
that of Kramp et al., except that we used the portal 
vein site, with the addition of pharmacologic means 
to modify the exocrine pancreas. In preliminary experi- 
ments we found that neither the use of pilocarpine, 


nor the acute and chronic administration of cobalt 
chloride (selectively toxic to pancreatic acinar and islet 
alpha cells) to donor rats before pancreatic dispersal 
altered the results of transplantation. In contrast, 
DL-ethionine treatment modified the pancreases of 
donor rats so that they could be dispersed and suc- 
cessfully transplanted without specific islet isolation. 

Farber and Popper,’ in 1950, were the first to report 
that the injection of DL-ethionine into rats resulted in 
pancreatic acinar degeneration. In the same year, Gold- 
berg et al.” showed that either parenteral or oral ad- 
ministration, for up to 14 days, produced atrophy of 
the exocrine pancreas without histological damage to 
the islets of Langerhans. Since then numerous re- 
ports have confirmed the ability of DL-ethionine to 
alter the exocrine pancreases of several species. 

The mechanism by which DL-ethionine exerts its 
effect on the pancreatic acinar cells is not completely 
understood. DL-ethionine is a synthetic ethyl analog of 
methionine —an essential amino acid. In appropriate 
concentrations, DL-ethionine is incorporated into pro- 
tein in place of methionine. Because pancreatic acinar 
cells synthesize protein at a high rate, the incorpora- 
tion of DL-ethionine would be expected to produce 
functional abnormalities of structural proteins; how- 
ever, no such abnormalities have been found. DL- 
ethionine is incorporated into structural proteins of the 
liver and kidney —two organs with rates of protein 
synthesis comparable to the pancreas— without pro- 
ducing equivalent histologic abnormalities. These ob- 
servations suggest that the incorporation of DL- 
ethionine into protein does not have special signifi- 
cance. Longnecker et al.'* and Lombardi et al.'’ have 
suggested that abnormalities induced in the synthesis 
of phospholipids—especially phosphatidyl choline — 
lead to the pancreatic pathology. Methionine, after 
conversion to S-adenosylmethionine donates methyl 
groups to phosphatidyl ethanolamine in a three step 
conversion to phosphatidyl choline. DL-ethionine can- 
not provide this function because, instead, it possesses 
an ethyl group. The fact that pancreatic damage in- 
duced by DL-ethionine can be potentiated by a choline 
restricted diet further suggests that this is a critical 
pathway.'? Choline is critical for the alternative path- 
way of phosphatidyl choline synthesis. Because phos- 
phatidyl choline is an important membrane con- 
stituent of intracellular organelles responsible for 
the containment of lysosomal enzymes, it is possible 
that intraparenchymal activation of pancreatic zymo- 
gens. by released lysosomal enzymes induces pan- 
creatic damage. Indeed, in mice the combined use of 
DL-ethionine administration and choline restriction 
results in acute pancreatitis.!* 

Our quantitative measurements of pancreatic tissue 
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insulin and amylase levels taken after DL-ethionine 
administration, reinforce the histological evidence of 
selective exocrine pancreas destruction by DL-eth- 
ionine. In the absence of measurement of tissue gluca- 
gon and other islet hormone concentrations, however, 
subtle effects on the alpha and other islet cells cannot 
be ruled out. The combination of the decrease in 
tissue amylase concentration and the maintenance of 
tissue insulin concentrations, converted the adult pan- 
creas to one that qualitatively resembled the neonatal 
pancreas. These characteristics (high tissue insulin 
and low tissue amylase concentration) make neonatal 
pancreas suitable for simple dispersion and transplanta- 
tion. Quantitatively, however, the pancreas of DL- 
ethionine treated adult rats contained an islet mass (as 
determined by total pancreatic insulin content) that 
was equivalent to that of about eight neonatal pan- 
creases. 

Consequently the tissue from one dispersed adult 
pancreas normalized the plasma glucose when divided 
and transplanted to multiple diabetic recipients. In 
addition, donor pretreatment with DL-ethionine re- 
sulted in a depletion of pancreatic exocrine enzyme 
content so that minced tissue fragments could be pre- 
served in stationary culture without the addition of 
exocrine enzyme inhibitors. With a low recipient: 
donor ratio, there is a suggestion that the results are 
even better with transplantation of cultured tissue 
than with fresh tissue. The tissue appeared to become 
finer during the period of culture. We did not attempt to 
determine the collagenase digestion conditions that 
optimally disperse tissue for transplantation, and it is 
possible that the results with transplantation of fresh 
tissue can be improved by alternative digestion 
schedules. 

The application of this technique to experimental 
islet transplantation rests on its simplicity and econ- 
omy. The need for multiple adult or neonatal donors 
can be obviated, and the tissue preparation time can 
be shortened by eliminating the additional step of 
islet isolation that is required when normal adult 
donors are used. Because more than two adult donors 
are required when islets are isolated from normal adult 
pancreases, the expenses involved in the preparation 
of islet tissue for transplantation can be reduced using 
dispersed pancreatic tissue prepared from DL-ethionine 
treated donors. For investigations that require rapid 
amelioration of diabetes—as in allograft experiments 
where a period of normoglycemia should ideally pre- 
cede rejection—a recipient:donor ratio of 1:1 could 
be used. In other experiments where rapid reversal of 
hyperglycemia is not critical, an even lower ratio can 
be used. 

For the clinical application of donor pretreatment 
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with DL-ethionine there are obvious disadvantages. 
Although it is possible that a shorter period of donor 
pretreatment with this agent may be effective in hu- 
mans, our preliminary experiments in rats have been 
discouraging. Our results were the most consistent 
when we used dispersed pancreatic tissue prepared 
from donors treated for more than 14 days. Brain- 
dead human cadavers would be difficult to maintain 
for the two week period required for the desired effect 
of DL-ethionine to be exerted. In addition, the effect 
of DL-ethionine on the other organs also in demand 
for transplantation, such as liver or kidney, might 
make them unsuitable for transplantation.*?' The 
feasibility of donor pretreatment in humans rests on the 
possibility of finding agents, other than DL-ethionine. 
which will exert similar effects, act in a shorter period 
of time, and have less potential for toxicity to other 
organs. It is also possible that agents exist that have 
actions that will be additive or synergistic with DL- 
ethionine, facilitating a shorter, safer course of 
treatment. 

The clinical relevance of this study may lie in another 
direction. The changes that occur in the pancreas after 
administration of DL-ethionine resemble those that 
occur in chronic pancreatitis. This analogy suggests a 
possible treatment of chronic pancreatitis. In indi- 
viduals with intractable pain from chronic pancreatitis, 
in whom more conservative medical and surgical treat- 
ment procedures have failed, extensive pancreatic 
resection will relieve pain.” The diabetic state that 
follows resection, however, contributes significantly to 
morbidity and mortality in these patients. If endocrine 
function could be preserved by autotransplantation of 
dispersed pancreatic tissue to the portal vein after re- 
section, the indications for pancreatectomy could be 
extended in this group of patients. 
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Summary of Clinical Data, as of September 25, 1978. 


Avg. Months Months 

| Number Number 96 Weighted Maximum 
Operation type Implanted Patent Patency Experience Experience 
Above-Knee 
Fem- pop 
Ilio-fem 
Ilio-pop 
Fem-fem 
Pop-segmtl 
Aorta-pop 
Aorta-fem 
Axil-fem 
Axil-bifem i 100% 
Aorto-iliac X 100% 
Fem-profunda 79% 
Axil-pop 89% 
Iliac-fem | 50% 
Iliac-pop | 7076 
Others 50% 
Group Totals 89% 
Below- 
Fem-dist-pop 
Fem-ant-tibial 
Fem-post-tibial 
Fem-peroneal 
Aorta-ant-tib 
Ileo-post-tib 
Ileo-pop . 
Fem-dorsalis ped 
Aorto-dist pop 
Iliac ant-tib 
Axil-dist-pop 
Iliac-dist-pop 
Pop-post-tib 
Other 
Group Totals 
Cross-over Grafts 
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Fem-fem 185 176 95% 6.2 30 
Fem-pop 37 33 89% 24 24 
Fem-profunda fem 3 3 100% 2.3 7 
Axil-fem 6 6 10096 3.0 16 
Fem-distal pop l l 100% 7.0 7 
Others 4 3 75% <0.5 2 
Group Totals 236 222 94% 5.4 30 
Composite Grafts oe ee 

C-fem-distal-pop 9 9 100% 2.6 8 
C-fem-ant-tib 3 3 100% 6.0 7 
C-fem-post-tib 14 13 93% 3.6 7 
C-fem-peroneal - 4 10096 25 5 
Group Totals 30 29 97% 3.4 8 
AV Fistulae 196 416 4% 25 
Forearm 504 478 9596 0.8 18 
Upper arm 370 352 9596 3.6 20 
Arm 49 39 8096 0.7 10 
Leg 101 98 97% 1.0 18 
Group Totals 1520 1383 91% 23 22 
Pulmonary Grafts 

Aorta-pulm shunt 5/ 48 84% 3.4 27 
Pulm reconstrts 3 2 67% 0.0 0 
Subclav-pulm l l 100% 1.0 l 
Group Totals 61 51 84% 3.1 27 
Other Arterial Grafts 

Renal artery 18 17 94% 10.7 30 
Axil-axil 33 33 100% 4.1 18 
Carot-subclav 52 50 96% 8.9 3] 
Aorto-coronary 15 11 7396 dud 17 
Aorto-renal 29 23 92% 4.0 26 
Others 64 62 97% a2 29 
Group Totals 207 196 95% 5.5 3] 
Venous Grafts 8 34 89% 7.8 42 
Patches 143 135 94% 5.0 30 
Totals, All Operations 6291 5469 87% 3.2 42 
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In 1977, we said: “It is time 
to consider GORE-TEX reinforced 
polytetrafluoroethylene (PTFE) 
vascular grafts as a viable alterna- 
tive to saphenous vein autografts" 

Has experience borne out that 
claim? Let's take another look. 


The GORE-TEX 
reinforced PTFE graft 
works. 





If anecdotes were data, 
we'd have no trouble proving 
this point. Most surgeons who 
have used our grafts are high in 
their praise. 

It is, in the majority opinion, 
the first such graft to come close 
to the promises made for it. 

It is, according to observations 
and recent in vitro studies, 
relatively thromboresistant. And, 
when a thrombus forms, it is easy 
to de-clot. 

It is, according to theory but 
not yet confirmed by data, less 
likely to present embolism prob- 
lems later. (A thin, stable intima 
forms. Whether it's a neointima, 


pseudointima, or true endothelium guo 


is open to debate— but the thin- 
ness is the key to logic of 
the theory.) 

It is, in its reinforced form, 
much more resistant than other 
versions of expanded PTFE to 
aneurysmal dilatation. It has high 
radial or bursting strength and 
high suture-holding power. 

And it is easy to handle and 
use. Unlike woven or knitted 
grafts, it will not ravel or 
fray. And it does not require 
pre-clotting. 

But is it, as we stated earlier, 
a viable alternative to the 
saphenous vein? 

Yes, if. 

Yes, if there is no vein 
available. 

Yes, if the vein is "borderline" 
either in size or condition. 

Yes, if the patient's condition 
is such that a prolonged exposure 


to anaesthesia, or even to the delay 
in providing the vein, is critical. 

Yes, if there is the likelihood 
of cardiac surgery, for which the 
saphenous vein should be saved. 

Given those indications, the 
GORE-TEX graft is, indeed, a 
viable alternative to the saphenous 
vein. But unless those conditions 
exist, prudence and experience 
make the saphenous vein the graft 
of choice. 





Arteriogram of a GORE-TEX polytetra- 
roethylene graft during flexion of the knee. 


"zu 


As of September 25, 1978, 
there were approximately 
60,000 GORE-TEX vascular graft 
implants, with over 6,000 follow 
ups. The overall patency rate 
was 8796. 

Those data, sliced into what 
we hope are useful pieces, are 
presented in Table at left. 

A close look at the data will 
reveal one problem: average 
follow-up times. 

They're too short. 

The problem is two-fold. 

First, we are, of course, 
dependent on the voluntary coop- 
eration of surgeons for our follow- 
up data. And we know that if you 
were to provide all the data that 


all manufacturers wanted, you 
would have to spend all of your 
hours filling out follow-up forms. 
And, of course, even if you had the 
time, you can't keep up with all 
patients over a period of years. 
The second part of the 
problem is statistical. The use of 
GORE-TEX grafts is increasing so 
rapidly that we will, for a long 
time to come, have a far greater 
number of recent implants than 
of old ones. (For every GORE-TEX 
graft implant used three years ago, 
there are almost 100 used today. 
Our current reported rate-of-use is 
approximately 5,000 per month.) 
This necessarily skews our 
data average toward the more 
recent history. Which is also true 
for a life table method of data 
presentation. Even though the 
maximum experience reported in 
each category is in the two-to-three 
year range, the weighted averages 
are more like two-to-three months. 


On the last page of this 
advertisement, you'll find a bibli- 
ography of published experimen- 
tal and clinical reports on the use 
of GORE-TEX vascular grafts, and 
a coupon for your convenient use. 

One problem is that we know 
the list is not current. Additional 
papers are always being delivered, 
and published. If you would like 
us to keep you up-to-date as new 
reports appear, check the appro- 
priate box on the coupon. 

A more basic problem with 
these data, and ours, and all 
vascular statistics is the lack of 
uniformity in reporting. We're 
supporting efforts to establish 
some profession-wide protocols 
begun with a symposium at the 
1978 meeting of the American 
College of Surgeons. If you have 
any suggestions at all, we'd appre- 
ciate them. Just write to us. 


GORE-TEX” 
vascular grafis, 
in brief. 





GORE-TEX vascular 
grafts are made of expanded, low- 
density polytetrafluoroethylene 
(PTFE), reinforced by a strong, 
fine lattice of the same material 
wound about the exterior. 

GORE-TEX vascular grafts 
are easy to handle, with excellent 
resistance to kinking. And they 
exhibit high suture-holding 
power. They are, of course, fully 
biocompatible and, unlike 
knitted or woven prostheses, do 
not require pre-clotting. 

GORE-TEX vascular grafts 
for vascular surgery are available 
in a wide range of diameters. 

See next page for free 
GORE-TEX graft test-pack and 
complete bibliography, available 
as reprints. 


Submit the handling and 
suture-holding characteristics 
of GORE-TEX grafts to the most 
meaningful test equipment: your 
own hands. Our test kit, not 
intended for actual surgery, 
includes a short length of a 
GORE-TEX graft and a 6-0 
double-armed suture. Try it for 
yourself. Also, take your choice of 
reprints of any of the experi- 
mental, clinical, and engineering 
reports listed. 
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a 
Contraindications. 


To sterilize: 

Grafts may be sterilized using steam, gas 
or flash autoclave techniques. Remove the 
graft from the PVC blister tray and 
repackage for sterilization. Do not place 
the package label in contact with the graft 
during sterilization. Do not place objects 
on the repackaged graft during steriliza- 
tion. (See Contraindication #5, 6) 

Using steam, autoclave at or above these 
minimum requirements: 250° Fahrenheit 
(121° Centigrade) for 20 minutes at 15 p.s.i. 
Grafts should never be exposed to 
temperatures greater than 482° Fahrenheit 
( Centigrade). 

Using a flash cycle, sterilize at or above 
these standard minimum requirements: 
270? Fahrenheit (132° Centigrade) for 
3 minutes at 30 p.s.i. Grafts should never 
bee to temperatures greater than 
482° enheit (250° Centigrade). 

Using gas, sterilize according to 
equipment instructions. 


Indications: 

1. Use a 5-0 or 6-0 nonabsorbable suture 
with a cardiovascular needle for best 
results on graft diameters of 6mm or less. 
Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of 
anastomoses using irrigant solutions may 
result in serum leakage when blood flow 
is established in the graft. To prevent 
this, care must be taken not to generate 
syringe pressures sufficient to force 
i through the graft walls. To do so 
will alter the hydrophobic (non-wetting) 
properties of GORE-TEX. (See Contra- 
indication #11) 

3. Trim grafts to desired length using 
sharp surgical instruments. Grafts should 
be handled with clean forceps or gloves. 
GORE-TEX grafts are not "elastic" There- 
fore, proper matching of lengths is 
essential. If the graft 1s cut too short, 
excessive stress may be placed on the 
sutures and the graft at the anastomosis. 
(See Contraindication #10) 

4. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are necessary, 
that needle puncture sites are spaced apart 
along the accessible sub-cutaneous length 
of the graft. Repeated needle puncture of 
the graft at the same site, or within the 
same immediate area, may cause me- 
chanical damage to the graft which could 
lead to hematoma, false aneurysm or true 
aneurysm. Patients should be carefully 
monitored to assure that this instruction 
is followed. 

Contraindications: 
1. Do not pre-clot the graft. 
2. Do not sterilize by irradiation 


techniques. 

3. Grafts should never be exposed to 
temperatures exceeding 482 
Fahrenheit (250? Centigrade). 

4. Do not sterilize more than three times. 

5. During sterilization, do not place 
grafts under qe Ae sharp objects 
which might crush the grafts. 

6. Do not attempt to sterilize the label 
attached to the PVC blister tray at 
high temperatures, as the materials 
(inks and adhesives) on the label may 
contaminate any objects in contact 
win the label during the sterilization 
cycle. 

7. Do not handle Ph with ungloved 
hands. It should be handled only with 
clean instruments. 

8. Do not attempt to resterilize any 
unused graft portion which has been 
contaminated with blood or any other 
foreign material. 

9. Do not use absorbable sutures. 

10. Do not cut graft while holding under 
tension. Doing so may cause separa- 
tion of the outer layer. The GORE-TEX 
graft is a composite structure consist- 
ing of an inner base tube and a thin 
outer layer which reinforces the base 
tube to prevent aneurysmal dilatation. 
Do not use any portion of a GORE-TEX 
graft which has damage to or a- 
tion of the outer layer of the graft. 

Should the outer reinforcing layer 
become frayed at the end of the pe 
do not pull on or peel the outer layer 
from the base tube. Carefully trim off 
the portion of the graft where the outer 


layer is frayed. 
11. Do not force irrigating solutions 
through the graft wall. Doing so may 


result in serum leakage after blood 
flow is established. 

12. Do not place grafts in any fluid prior 
to use. Doing so may result in serum 
leakage after blood flow is established. 

13. Do not puncture the graft repeatedly 
at the same site, or within the same 
immediate area. (See Indication #4) 


GORE-TEX 
reinforced @ 
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P.O. Box 1220 
Route 213 North 
Elkton, MD 21921 


Gentlemen: 
[ ] Please send me your GORE-TEX vascular graft test kit. 
E Please send me the reprints and reports whose numbers 
I have circled. 


l. 3. 9. f. 9. Pt. 13. 
2. 4. 6. 8. 10. 12. 14. 


C] Please send me additional reprints as they are published. 


15. 
16. 


[_] Please have your representative call for an appointment. 
Enclosed are my suggestions for standardization of vascular 


W. L. Gore & Associates, Inc. 


103A 


statistics. 
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Address 
City 





Hospital Affiliation 


Surgical Specialty 


State Zip 


Complications 


in Vascular Surgery 


Edited by HUGH G. BEEBE, M.D.. 
With 18 Contributors. 


Outstanding vascular surgeons from all sec- 
tions of the country have pooled their com- 
posite experience and knowledge for this 
in-depth work. Each has written on a specific 
vascular complication and gives you the bene- 
ft of his expertise in this area. Three objec- 
tives are always in view: 1) To help you 
prevent complications where the causes are 
known and can be anticipated. 2) To provide 
you with a clear guide to the management of 
complications. 3) To establish a foundation of 
information from which you can deal logically 
and effectively with problems not described. 
This work reaps the benefit of significant ap- 
praisals of long-term follow-up studies that 
became possible during the last ten years. 


402 Pases ¢ 175 Illustrations * 1072 ¢ $92 NA 
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Quick Reference To 


Surgical Emergencies 


Edited by Gerald W. Shaftan, M.D. 
and Bernard Gardner, M.D. 


This handy manual. packed with clinical data 
in easy-to-use outline form, is designed for in- 
stunt use in helping you evaluate the surgical 
emergency. make the diagnosis and curry out 
the indicated treatment. 
Divided into two broad categories of trau- 
matic and non-traumatie surgical emergencies 
the book systematically covers: Techniques of 
evaluating the patient and applying diagnostic 
criteria... . Radiologic procedures. that are 
necessary ... Anesthesia considerations . . 
Fluid and electrolyte replacement. 
The patient evaluating techniques, diagnostic 
steps and surgical treatment. are presented 
step-by-step with each individua! entry num- 
bered for simplicity. 
Subject matter includes emergencies occurring 
in the areas of general, orthopaedic, neuro- 
logic. ophthalmic. thoracic. plastic. urologic. 
head and neck. and pediatric surgery. 
All who are involved in surgical emergency 
treatment will appreciate this easy-to-use, 
time-saving manual. 
664 Pages e¢ 50 Illustrations è 1974 
Flexible Binding e $23.75 
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J. B. Lippincott Company 
East Washington Square @ Phila., Pa. 19105 
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Address 
Il Lec DEBA nn al D. Luisa 


O Payment enclosed O Charge and bill me 
(Save postage & handling) (Plus postage & handling) 


Also available at your medical bookstore. AS 2/79 





Tablets 


Percodan (i 


DESCRIPTION Each yellow, scored tablet contains 
4.50 mg. oxycodone HC! (WARNING: May be habit 
forming), 0.38 mg. oxycodone terephthalate (WARN- 
ING: May be habit forming), 224 mg. aspirin, 160 mg. 
phenacetin, and 32 mg. caffeine. 


INDICATIONS For the relief of moderate to moderately 
severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done, aspirin, phenacetin or caffeine. 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence anc tolerance may 
develop upon repeated administration of 
PERCODAN *. and it should be prescribed and admin- 
istered with the same degree of caution appropriate to 
the use of other oral narcotic-containing medications. 
Like other narcotic-containing medications, 
PERCODAN* is subject to the Federal Controlled Sub- 
stances Act. 


Usage in ambulatory patients Oxyccdone may 
impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks such 
as vip A car or operating machinery. The patient 
using PERCODAN * should be cautioned accordingly. 


Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS depres- 
sants (including alcohol) concomitantly with 
PERCODAN* may exhibit an additive CNS depres- 
sion. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced. 


Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCODAN * should 
not be used in pregnant women unless, in the judg- 
ment of the physician, the potential benefits outweigh 
the possible hazards. 


Usage in children PERCODAN®* should not be 
administered to children. 


Salicylates should be used with caution in the pre- 
sence of peptic ulcer or coagulation abnormalities. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Further- 
more, narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 


Acute abdominal conditions The administration of 
PERCODAN ®* or other narcotics may obscure the 
diagnosis or clinical course in patients with acute ab- 
dominal conditions. 

Special risk patients PERCODAN * should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of hepat- 
ic or renal function, hypothyroidism, Addison s disease, 
and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys 
when taken in excessive amounts for a long time. 
ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headedness. 
dizziness, sedation, nausea and vomiting. These 
effects seem to be more prominent in ambulatory than 
in nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 
Other adverse reactions include euphoria, dysphoria, 
constipation and pruritus. 

DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. The usual adult dose is one 
tablet every 6 hours as needed for pain 


DRUG INTERACTIONS The CNS depressant effects 
of PERCODAN* may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 


€ndo Inc. 


Manati, Puerto Rico 00701 
Subsidiary of Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 
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CONSIDERATIONS FOR _ 
.. . ORAL NARCOTIC ANALGESIC USE: 


1. Determine need What is causing pain? How is it perceived by 
you and your patient? 








2. Prescribe a rapid- Select a readily-absorbed oral agent that 


acting agent usually acts within 15 to 30 minutes. 
3. Minimize Prescribe in limited quantities for selected 
potential risk patients. 


Schedule II classification means no refills, no 
telephone Rx. Patients with persistent pain 
must return for your evaluation of analgesic 
needs. 


4. Provide adequate Consider PERCODAN' because patients 


analgesia with rarely ask for increased dosage. 
minimum doses PERCODAN" relief can last up to six hours- 
until time for next tablet. 
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to PERO severe p 
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PERCODAN’ is a registered trademark of Endo Inc Please see facing page for Brief Summary of prescribing information. 






De 'oupaPusiti e 
from a Negative. 


Trauma, sepsis, injury, and disease are all catabolic processes 
that can deplete the body’s nitrogen reserves. Aggressive 


nutritional support should be provided to restore a positive 
nitrogen balance. 








Nitrogen Balance 


Deca-Durabolin is a powerful anabolic steroid which promotes tissue-building 
processes and reverses catabolism. Used as an adjunct to other modes of 
nutritional therapy, Deca-Durabolin may help to develop a positive nitrogen 
oalance. Its high anabolic/androgenic ratio allows the employment of doses that 
provide significant anabolic effects with reduced risk of androgenic effects. 


Deca-Durabolin 


nandrolone decanoate Injection, NF 


BRIEF SUMMARY: Please consult full product information in the package 
insert before prescribing. 


NAS/NRC review panels have classified Deca- 
Durabolin possibly effective in the treatment of those 


conditions in which a potent tissue-building or protein- 
sparing action is desired (e.g. pre and post surgical care, 
burns). 





CONTRAINDICATIONS: 

1. Male patients with carcinoma of the prostate or breast. 2. Carcinoma of the 

breast in some females. 3. Pregnancy, because of masculinization of the fetus. 

4. Nephrosis or the nephrotic phase of nephritis. 

WARNING: Anabolic steroids do not enhance athletic ability. 

PRECAUTIONS: 

1. Hypercalcemia may develop both spontaneously and as a result of hormonal 

therapy in women with disseminated breast carcinoma. If it develops while on 

this agent, the drug should be stopped. 2. Caution is required in administering 

these agents to patients with cardiac, renal or hepatic disease. Edema may 

occur occasionally. Concomitant administration with adrenal steroids or ACTH 
may add to the edema. 3. If amenorrhea or menstrual irregularities develop 

the drug should be discontinued until the etiology is determined. 


4. Anabolic steroids may increase sensitivity to oral anticoagulants. 


Dosage of the anticoagulant may have tobe decreased in order 
to maintain the prothrombin time at the desired therapeu- 

tic level. 5. Anabolic steroids have been shown to 

alter glucose tolerance tests. Diabetics should 
be followed carefully and the insulin or oral 










hypoglycemic dosage adjusted accordingly. 6. Anabolic steroids should be 
used with caution in patients with benign prostatic hypertrophy. 7. Serum 
cholesterol may increase during therapy. Therefore, caution is required in 
administering these agents to patients with a history of myocardial infarction or 
coronary artery disease. Serial determinations of serum cholesterol should be 
made and therapy adjusted accordingly. 
ADVERSE REACTIONS: 
1. In Males: a. Prepubertal: 1) Phallic enlargement, 2) Increased frequency of 
erections, b. Post-pubertal: 1) Inhibition of testicular function and oligospermia, 
2) Gynecomastia. 2. In Females: a. Hirsutism, male pattern baldness, deepening 
of the voice and clitoral enlargement. These changes are usually irreversible 
even after prompt discontinuance of therapy and are not prevented by 
concomitant use of estrogens, b. Menstrual irregularities, c. Masculinization of 
the fetus. 3. In Both Sexes: a. Nausea, b. Increased or decreased libido, c. Acne 
(especially in females and prepubertal males), d. Inhibition of gonadotropin 
secretion, e. Bleeding in patients on concomitant anticoagulant therapy, f. 
Premature closure of epiphyses in children. 4. Alterations in these clinical 
laboratory tests: a. The metyrapone test, b. Glucose tolerance test, c. The 
thyroid function tests: a decrease in the PBI. in thyroxine-binding capacity and 
radioactive iodine uptake, d. The electrolytes: retention of sodium, chlorides. 
water, potassium, phosphates and calcium, e. Liver function tests: 1) Increased 
serum cholesterol, 2) Suppression of Clotting factors Il, V. VII, and X. 5. There 
have been rare reports of hepatocellular neoplasms and peliosis hepatis in 
association with long-term androgenic-anabolic steroid therapy. 
SUPPLIED: 
Deca-Durabolin (in sterile sesame oil solution for intramuscular injection) is 
available in a potency of 50 mg./cc. with 10% benzyl alcohol (preservative): 

1 cc. ampuls, box of 4. NDC #0052-0696-14 

2 cc. multiple dose vial. NDC #0052-0696-02 
Also available in a potency of 100 mg./cc. with 10% benzyl alcohol 
(preservative)* 

2 cc. multiple dose vial. NDC + 0052-0697-02 
CAUTION: 
Federal law prohibits dispensing without prescription. 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. O7052 
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FERGUSON’S SURGERY 
OF THE AMBULATORY PATIENT 


Edited by Mark W. Wolcott, M.D. 


Here is the fifth edition of a clinically oriented volume 
providing a clear "how to do it" approach covering 
most of the simpler conditions of the skin, bones, 
joints, and bursa in a succinct, easy-to-follow style. 

For this revision the material on fracture and on soft 
tissue is consolidated, making reference to this infor- 
mation much easier. New chapters include 
Cryosurgery, and Shunts and Fistulas for 
Hemodialysis. Ambulatory Gynecology is a new sub- 
ject to this edition, and the chapter on Snake Bite and 











This work, a contribution of recognized authorities 
writing from their own surgical experience. is a classic 
blend of basic scientific knowledge and advanced 
surgical techniques. Chapters range from Hyperlipo- 
proteinaemia and Vascular Disease to Micro Vascular 
Surgery. 

Full attention is given to anatomy and physiology. 
etiology, pathology, signs and symptoms, laboratory 
tests and such sophisticated modalities as u/trasound 
flow detectors, angiography, phlebography, differen- 










































East Washington Square 


PERIPHERAL VASCULAR SURGERY 


Edited by Martin Birnstingl, M.D., F.R.C.S. 


Lippincott 


J. B. LIPPINCOTT COMPANY 


Insect Bites is totally rewritten and enlarged. 

This popular volume has served as a guide to the 

doctor in the subject of "minor surgery’ for more than 

thirty years. 

Surgery, Gynecology and Obstetrics said of the previ- 

ous edition: "This book covers the field . . . admirably, 

and it is an invaluable work for every surgeon who 

treats patients in his office." 

554 pages / 408 illustrations / 5th Edition, 1974 
Flexible binding, $27.00 


tial diagnosis, treatment and prognosis. 

The authors provide critical assessment of long-term 
results of arterial reconstruction in various anatomical 
situations, based on their appreciation of current vas- 
cular surgery. 

"...8 pleasure to read. It is of particular value to the 
surgeon interested in vascular disease, but it is also an 
excellent review book for all interested in newer trends 
in vascular surgery. —The Lancet. 

447 pages / 143 illustrations / 1973 / $21.00 






Philadelphia, Pa. 19105 








Please send me: 
































Also available at your medical bookstore 


i 

i 

t 

‘ 

| 

O FERGUSON'S SURGERY OF THE AMBULATORY PATIENT J| eI $27.00 
i r BERIBHEBAL VASCULAR SURGERY on ciusses esperar ep EN Ce ra ebria eue em see gar e ren $21.00 
i 

‘ 

i Name . .— — ERSA - " m 

i Address —— ~ E B — — - ] l = B 

| City P | . State. ee E Zip — 

i O Payment enclosed O Charge and bill me 

(Save postage & handling) AS 2/79 
| 

1 

i 


Viokase® costs your patients less than other pancreatic preparations 
(Based upon Drug Topics Redbook 1978 published prices.) 


Ax N.F. Protease 
6x N.F. Amylase 

10 x N.F. Lipase 
(whole pancreas) 


Twentv- 2 
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in the management of exocrine pancreatic deficiencies 


The effectiveness of Viokase is con- 
firmed by over twenty-five years of 
clinical experience...and it still 
costs your patients less than other 
pancreatic preparations. Current lit- 
erature'* documents the use of Vio- 
kase as a digestive aid in cystic fi- 
Drosis and in exocrine pancreatic 
deficiencies usually due to chronic 
pancreatitis, pancreatectomy or 
obstruction in the pancreas caused 
by malignant growth. 


1. Kafka, E. and Klaser, H.: "Pancreatic Dis- 


ease ', Postgraduate Medicine, 57: 140-145, 


1975. 
2. Long, W.B. and Weiss, J.B.: Gastroen- 
terology, 67 :920-925, 1974. 


VIOKASE® 
(pancreatin) 


Description: VIOKASE is a pan- 
creatic enzyme concentrate of por- 
cine origin containing standardized 
amylase, protease and lipase ac- 
tivities plus esterases, peptidases, 
nucleases and elastase. 


The enzyme potency of the tablets 
and powder are: 
Each 325mg. Each 0.75 gram 


Tablet ("^ teaspoonful) 
Lipase, N.F. Units 6,500 15,000 
Protease, N.F. Units 32,000 75,000 
Amylase, N.F. Units 48,000 112,500 


Under conditions of the N.F. test 
method (in vitro) VIOKASE has the 
following total digestive capacity: 


Each 325 mg. Each 0.75 g. 

Tablet Powder 
Dietary Fat 23 93 grams 
Dietary Protein 32 75 grams 
Dietary Starch 48 112 grams 


VIOKASE Tablets are not enteric 
coated. 


Indications: As a digestive aid in 
Cystic fibrosis and in exocrine pan- 
creatic deficiencies usually due to 
chronic pancreatitis, pancreatec- 
tomy or obstruction in the pancreas 
caused by malignant growth. , 


Administration and Dosage: 
Powder: Dosage to patients with 
cystic fibrosis: V3 teaspoon (0.75 
grams) with meals. 


VIOBIN CORPORATION 


Tablets: Dosage to patients with cys- 
tic fibrosis or chronic pancreatitis 
— 1 to 3 tablets with meals. For aid- 
ing digestion in patients with pan- 
createctomy or gastrectomy—1 to 2 
tablets taken at 2-hour intervals, or 
as directed by physician 


Caution: Federal law prohibits dis- 
pensing without prescription 


Warnings: Avoid inhalation of 
powder. 


Precautions: Use with caution in 
patients known to be allergic to pork 
protein. 


How Supplied: 

Powder: Bottles of 4 ounces and 8 
ounces 

Tablets: Bottles of 100 and 500 


Literature Available: Complete lit- 
erature available upon request in- 
cluding information on BEEF VIO- 
KASE DERIVED FROM BEEF PAN- 
CREAS FOR THOSE EXCEPTIONAL 
PATIENTS ALLERGIC TO PORK 
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Dr. Philip Thorek shows you, step-by-step, 


the operative procedures he has found most 


effective in a broad range of surgical problems 





ATLAS OF SURGICAL TECHNIQUES 


By Philip Thorek, M.D., F.A.C.S.. F.I.C.S. 
Illustrated by Carl T. Linden 


From tracheostomy to subtotal gas- 
trectomy, each procedure presented in 
this atlas has proven its advantages 
over and over again in the operating 
room. In collaboration with the bril- 
liant medical artist Carl T. Linden, 
Dr. Thorek covers the surgical prob- 
lems most frequently encountered in 
daily practice. You'll find pages de- 
voted to procedures such as hernior- 
rhaphy, splenectomy, thoracostomy, 
hemorrhoidectomy, etc. Each opera- 
tive procedure is clearly presented, 
step-by-step, on a right hand page, 
with explanatory text on the facing 
page. 

Where competitive techniques for 
given conditions exist, Dr. Thorek 
states his preferences with character- 
istic clarity and candor. Every choice 
is critically discussed and firmly sup- 


ported in the detailed presentations. 


All the illustrations are original, the 
text type is large and legible, and the 
beautiful illustrations are labelled with 
maximum clarity. The authors repu- 
tation as a medical communicator is 
once again demonstrated in this, his 
latest work. 


"Well integrated sections on anatomv 
and a generous sprinkling of technical 
pearls distinguish this short atlas, 
drawn from a long surgical experi- 
ence. "— Journal of the American 
Medical Association. 

an excellent production which 
should be found in every medical li- 
brarv."— British Journal of Surgery. 
Everv surgeon, from resident to chief 
of service, will want to include this 
atlas in his armamentarium. 


196 pages « 1970 e $22.00 


80 full pages of illustrations containing 655 figures 


J. B. LIPPINCOTT COMPANY 
East Washington Square 
Philadelphia, Pa. 19105 
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EMPIRIN COMPOUND 
c CODEINE 


Fach tablet contains: aspirin, 227 mg; phenacetin, 162 mg; and caffeine, 
32 ma; plus codeine phosphate in one of the following strengths: *4—60 (u 
mg (gr 1); *3—30 ma (gr 5); * 2—15 mg (gr 4% and * 1—7.5 mg (gr 's), 
(Warning —may be habit-fórming). 


Burroughs Wellco.ne Co. 
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hydromorpnone HCl @ 


The first step after injectables in post-op analgesia. 


Description: Dilaudid is hydromorphone, a hycro- hours, as necessary, for moderate to moderately se- side and potency on other side as follows: green — 1 
genated ketone of morphine vere pain. For more severe pain, 3-4 mg or more every mg; orange —2 mg; pink — 3 mo and yellow —4 mg 
Indications: For relief of moderate to severe pain 4-6 hours, as necessary. may be require Available in: 1 mg — bottles of 100 (NDC #0044-1021- 
Contraindications: Suspected increased intracra- Treatment of pasha gp pel : overdosage is treated 02), 2 mg — bottles of 100 (NDC #004 i4- 1022-02) and 
nial pressure, status asthmaticus within an hour, emesis and gastric lavage should be 500 (NDC #0044-1022-03), 3 mg — bottles of 100 
Warnings: May be habit forming with a potentia! for attempted. Special attention s Ro: ild b e given to respi- (NDC #0044- Bess: 02), 4 mg—bottles of 100 (NDC 
iddiction equivalent to morphine in equi-analgesic ration and, if depression occurs, it may be an- #0044-1024-02) and 500 (NDC #0044-1024-03) 
doses. Tolerance may also occur. As with all narcot- tagonized by. Tu: use of naloxo ne hyarochionae 

ics, use in early pregnancy only when expected bene- (Narcan*) ndo, nalorphin )ydrocnloride : 

fits outweigh risks . (Nalline*) Merck Sharp & ene yr levatlorohar Knoll Pharmaceutical Company 
Adverse Effects: Nausea, vomiting, diarrhea, con- tartrate (Lorfan*) — Roche, as recommended by the Whippany, New Jersey 07981 

stipation, anorexia and somnolence may occur a manufacturer. Other supportive measures should be A 

though unlikely with appropriate dose selection applied when indicated 

Dosage and Administration: Dosage must be indi- How Supplied: Dilaudid HCI color coded tablets Member Company, Certified Medical 

vidualized. The usual adult dose is 2 mg every 4-6 (NOT FOR INJECTION) imprinted with K logo on one Representative Institute, Inc 


USCI proudly presents the 


m Sul DEBANET 


"VASCULAR. PROSTHESES 


JUST ASK FOR USCI’s V-II 


For better bleeding control and 
dependable healing characteristics... 





USCI, A DIVISION OF C.R. BARD, INC. BOX 566, BILLERICA, MASS. 01821, 617-667 - 2514 


dont compr Amie S 
Why should vou? 


A matter of survival 

In antisepsis, there is no in-between. 
Pathogens are destroyed or they 
survive. That is why hospital 
antisepsis is no place for compromise 
with the quality of an antiseptic. Just 
one pathogen species missed by 

an antiseptic can cause serious 
problems. 

Maximum antiseptic 
protection 


With BETADINE Microbicides, you 
are assured of maximum antiseptic 
protection, confirmed by more than a 
billion applications to date. BETADINE 
Microbicides kill a broad spectrum of 
pathogens—both gram-positive 

and gram-negative bacteria (including 
antibiotic-resistant strains), fungi, 
viruses, protozoa and yeasts. 


Illustration is artist's representation of organisms 


Documented efficacy of 
BETADINE Microbicides 


The antiseptic use of BETADINE 
Microbicides has been abundantly 


documented — specifically by name in 


hundreds of published reports, 
encompassing thousands of clinical 
procedures. 


Chosen by NASA 

BETADINE Microbicides enjoy the 
distinction of having been chosen 
by NASA for disinfection pro- 
cedures in Apollo splashdowns 
and in the Skylab mission. 

With a wide range of forms, 
BETADINE Microbicides enable 

you to maintain a consistently high 
standard of antisepsis for various 
clinical needs throughout the 
hospital, enhancing the safety of 
physicians, nurses, patients and 
personnel. 


Copyright 1978, The Purdue Frec 
A9049 


BETADINE ` 
Microbicides 


The surest antiseptic 


is the best buy 
Purdue Frederick 


jerick Company/Norwalk, CT 06856 
201578 


BETADINE Á ` 
Microbicides / “Sy: 
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Bacteroides 


may be implicated 

in a number of clinical situations, 

including... 

e septic abortions 

» deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 
recommended prior to instituting roides are benign. But in infectious 
therapy with Chloromycetin situations they can be extremely 
(chloramphenicol). However, in virulent. 
some situations, it may be neces- | Fortunately, most bacteroides 
sary to administer Chloromycelin | infections are susceptible to 
before sensitivity tests have been Chloromycetin (chlorampheni- 
completed. col) therapy. Yet, all too often their 
presence goes undetected. So 
Bacteroides are the most prevalent today, many authorities recommend 
microbial flora of man. They are early—and vigorous—treatment 
anaerobic, aero-intolerant, non- with Chloromycetin when the 
sporeforming, nonmotile, gram- clinical impression suggests thata 
negative bacilli. They most often Bacteroides infection is present. 
appear in mixed infections, and are  Chloromycetin must be used only 
highly opportunistic. Further, they in those serious infections for 
are very difficult to culture. which less potentially dangerous 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk ratio 
with Chloromycetinis very favorable. 


See next page for full prescribing 
information. 
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Prescribing information—Chloromycetin 
(chloramphenicol!) Sodium Succinate 
For intravenous administration 


WARNING 

Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukem@a. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 


3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as scon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 
Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 
high of 99% over a three-day period. From 8% to 12% 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred mcg/ml 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing bacte- 
i meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*|n the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
be carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate énformation regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 
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4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. "Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adecuate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial& No. 57) 

Chloromycetin (chloramphenico!) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per milliliter 
(1 9/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) 
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No pumps 
Allows continuous gravity-flow 
administration. 


Lightweight 
Ambulatory patients can maneuver 
with more ease. 


Eliminates jerry -riggin: 
tn 4 A single component that's disposable. 
E. o Saves time for the entire staff. 


\ E Economical 


Just add Vivonex HN and a feeding tub 
Simple flow regulation 





Ec .i UM ; é “The plastic bag administration set and a 

: — microdrip chamber permit accurate 

D" administration during a wide range of rates. 
The elimination of the need for an infusion 
pump renders the technique less expensive 
and cumbersome. The patients may be fully 
ambulatory while receiving therapy "! 









Special... 


because it's 
a complete 
system. 


Easy-to-fill pouch 
Holds up to 1 liter of 
Vivonex HN; 100-ml 
calibrations add accuracy. 


Sturdy pouch 
access 


Can be opened and closed 
without weakening. 
Permits volume or 
concentration changes 
and addition of vitamins or 
medications. 





Unique drip 
meter 

Allows simple flow- 
rate monitoring. 
Microdrops/minute 
equate to ml/hr for 
desired flow rate 

(60 drops 1 ml; 60 
drops/min~60 ml/hr). 


Screw clamp 


rm Finely threaded for 
precise adjustment. 


Male Luer 


Fits most small-caliber 


feeding tubes. 


References: 1. Page CP, Ryan JA Jr, Haff RC: Continual catheter 
administration of an elemental diet. Surg Gynecol Obstet 142: 184-188, 
1976. 2. Randall HT (ed): Nutrition and surgical patients. Contemp 
Surg 11(1: 7-22, 1977. 3. Blackburn GL, Bistrian BR: Nutritional care 
of the injured and /or septic patient. Surg Clin North Am 56:1195-1224, 
1976. 





Special...because it 
delivers Vivonex' HN: 


VIVONEX HN provides complete enteral nutrition 
with free amino acids. Being truly elemental, it 
requires minimal digestion and allows maximal 
absorption. The extremely low viscosity allows 
Vivonex HN to flow continuously, at any rate, 
without clogging. 


"Increasingly, these diets are used in patients 

with fistulas, inflammatory bowel disease, partial 
obstruction, and malabsorption— states for which 
total parenteral nutrition was once considered most 
appropriate. "? 


VIVONEX HN—the only elemental high nitrogen 
diet —has "...a nitrogen to calorie ratio of 1:150 — 
the best ratio for anabolism. ”3 By continuous 
administration of Vivonex HN via the Vivonex 
Delivery System, the same positive nitrogen 
balance, weight gain, and accelerated wound 
healing can be achieved as with parenteral 
hyperalimentation, but without the catheter-induced 
thrombophlebitis, sepsis, and patient discomfort. 
"Information on Vivonex HN usage and precautions accompanies the 


product and should be reviewed before use. 


Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products, Inc. 
Norwich, NY 13815 
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magnesium citrate bottle...can be used with 
other saline cathartics or with castor oil 
ll Economical...suggested retail price is less 
than most other kits 
ll Convenient...for nursing staff or the out- 
patient. Sold in a handy dispenser of 5. 
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Dulcolax: 
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Prep Kit 











ach containing 4 tat 
5 mg each, 1 suppository, 10 mq 







Bowel Prep Kit 










With the Dulcolax Bowel Prep Kit plus mag- 
nesium citrate "...the reexamination rate of pa- 
tients because of poorly cleansed colons has 


fallen to approximately 1 percent of all barium 
enema studies." 


1 Sorrentino A P et al. Am J Hosp Pharm 26:432-435, 1969 


Boehringer Ingelheim Ltd. 
ww» Ridgefield, CT 06877 


Each kit contains: 
4 Dulcolax tablets of 5 mg bisacodyl 


complete patient instructions 


1 Dulcolax suppository of 10 mg bisacodyl 
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Dulcolax- j| 


brand of bisacodyl USP 


Bowel d 
Prep Kit 


Contents: 


4 tablets, 5 mg each 
1 suppository, 10 mg 


The pain may 
persist for some 


time. Lets hold 


down the codeine 
as much as we can. 


Qu 
b Introducing: 


Phe naphen 





Good idea. I'll give 

him Phenaphen-650 

with Codeine, so we 

can take advantagez^ 

of the full650 mg dose 
' ofacetaminophen. 


with Codeine (ii 





a 
Acetaminophen content: 

Phenaphen-650 with Codeine@ 

compared with other “middle range“analgesics- 
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e the only analgesic/antipyretic with 30 mg codeine p/us 


650 mg acetaminophen. It stands alone! 


« provides additional analgesic medication without increasing 


the dosage level of codeine! 
« no caffeine to cause needless stimulation! 


» CIII control drug classification permits convenience of 


prescribing by phone under federal law! 


¢ a pharmaceutically elegant white, capsule-shaped tablet! 


henaphen-650 with Codeine (i 





Each tablet contains: 


Codeine Phosphate, USP .............. 30 mg 
(Warning: May be habit forming) 
Acetaminophen, USP..........--..+++: 650 mg 


Indications: For the relief of mild to moderate pain. 
Contraindications: Hypersensitivity to acetaminophen or codeine. 
Warnings: Drug dependence. Codeine can produce drug de- 
pendence of the morphine type, and therefore, has the potential for 
being abused. Psychic dependence, physical dependence and 
tolerance may develop upon repeated administration of this drug and 
it should be prescribed and administered with the same degree of 
caution appropriate to the use of other oral narcotic-containing medi- 
cations. Like other narcotic-containing medications, the drug IS subject 
to the Federal Controlled Substances Act. 

Usage in ambulatory patients. Acetaminophen and codeine may im- 
pair the mental and/or physical abilities required for the performance 
of potentially hazardous tasks such as driving a car or operating ma- 
chinery. The patient using this drug should be cautioned accordingly. 


Interaction with other central nervous system depressants. Patients 
receiving other narcotic analgesics, general anesthetics, phenothia- 
zines, tranquilizers, sedative-hypnotics or other CNS depressants 
(including alcohol) concomitantly with acetaminophen and codeine 
may exhibit an additive CNS depression. When such combined therapy 
is contemplated , the dose of one or both agents should be reduced. 

Usage in Pregnancy: Safe use in pregnancy has not been estab- 
lished relative to possible adverse effects on fetal development. 
Therefore, acetaminophen and codeine should not be used in pregnant 
women unless, in the judgment of the physician, the potential benefits 
outweigh the possible hazards. 

Precautions: Head injury and increased intracranial pressure. The 
respiratory depressant effects of narcotics and their capacity to 
elevate cerebrospinal fluid pressure may be markedly exaggerated in 


A-H-ROBINS 


the analgesic edge’ 





the presence of head injury, other intracranial lesions or a pre-existing 
increase in intracranial pressure. Furthermore, narcotics produce 
adverse reactions which may obscure the clinical course of patients 
with head injuries. 

Acute abdominal condition. Tne administration of acetaminophen 
and codeine or other narcotics may obscure the diagnosis Or clinical 
course in patients with acute abdominal conditions. 

Special risk patients. Acetaminophen and codeine should be given 
with caution to certain patients such as elderly or debilitated, and those 
with severe impairment of hepatic or renal funetion, hypothyroidism, 
Addison's disease, and prostatic hypertrophy or urethral stricture. 
Adverse Reactions: The most frequently observed adverse reactions 
include lightheadedness, dizziness, sedation; nausea and vomiting. 
These effects seem to be more prominent in ambulatory than in non- 
ambulatory patients, and some of these adverse reactions may be 
alleviated if the patient lies down. 

Other adverse reactions include euphoria, dysphoria, constipation 

and pruritus. 
Dosage and Administration: Dosage should be adjusted according 
to the severity of the pain and the response of the patient. It may 
occasionally be necessary to exceed the usual dosage recommended 
below in cases of more severe pain or in those patients who have 
become tolerant to the analgesic effect of narcotics Phenaphen with 
codeine is given orally. The usua! adult dose for Phenaphen-650 
with Codeine is one tablet every 4 hours as required. 


Drug Interactions: The CNS depressant effect of acetaminophen and 
codeine may be additive witn that of other CNS depressants. See 
WARNINGS. Read full prescribing information before prescribing. 


A. H. Robins Company, Richmond, Virginia 23220 


Artist's interpretation of pathogenic 
Aacteria invading a group of host cells. 





Artist's interpretation of the lysis of susceptible 
bacteria which occurs under the influence of 
cephradine. Cephalosporin antibiotics interfere 
with transpeptidization (a final step in cell-wall 
synthesis). This results in a loss of rigid structure; 
total dissolution of the pathogen takes place in 
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Breaking infections 
isthe hallmark of 


veloscf 


CEPHRADINE, SQUIBB 


Since its introduction in 1974, Velosef has become the fastest 
growing oral cephalosporin in the country. Many physicians 
have found that Velosef fills a definite need in their antibiotic 
armamentarium, especially when the need is for an oral antibiotic 
that is rapidly absorbed, well tolerated and reliably effective. * 


More particularly, Velosef offers the practitioner several distinct 
advantages, including... 


a first in oral cephalosporin therapy: 

BID dosage— 

a great convenience for office patients, as well as in the 
nospital—moreover, the option of prescribing one or two 500 mg 
capsules q 12 h (depending on the infection*) may raise the 
level of compliance appreciably. 


Resists destruction by bacterial enzymes 

With reference to its resistance to hydrolysis by staphylococcal 
penicillinase, Lacey and Stokes conclude that cephradine 

Is more stable than cephaloridine, cephazolin, cephalothin, 
and cephalexin (in vitro studies).' 


Rapid, virtually total urinary excretion 

Velosef is excreted virtually unchanged in the urine reaching 
concentrations as high as 3200 mcg/ml within three hours 
following a single oral dose of 500 mg. as demonstrated in 17 
healthy adult male volunteers. 


An impressive record of clinical success 

In a broad range of infections ,* including those of the urinary 

tract, upper and lower respiratory tract, and skin and skin structures. 
Velosef oral preparations have produced an impressive 

record of clinical success and bacterial eradication, both with 

BID and QID dosage schedules. 


velosef — 


CEPHRADINE, SQUIBB 


Capsules and Powder for Oral Suspension 


BID or QID....you have a choice 


"Please see next page for Brief summary, including susceptible organisms 
ana D.i.d. and q.i.d. dosage schedules 
Lacey RW and Stokes A: Susceptibility of the 'penicillinase-resistant penicillins and 
cepnalosporins to penicilinase of Staphylococcus aureus. J Clin Path 30:35-39. 1977 




















CEPHRADINE, SQUIBB 


VELOSEF® CAPSULES 
Cephradine Capsules 


VELOSEF® FOR ORAL SUSPENSION 
Cephradine for Oral Suspension E 


DESCRIPTION: Velosef '250 Capsules and Velosef ‘500’ Capsules 
(Cephradine Capsules) provide 250 mg. and 500 mg. cephraaine, re- 
spectively, per capsule. Velosef 125' for Oral Suspension and Velosef 
'250' for Oral Suspension (Cephradine for Oral Suspension) after prep- 
aration provide 125 mg. and 250 mg. cephradine, respectively, per 5 ml 
teaspoonful. 

INDICATIONS: These preparations are indicated for the treatment of 
infections caused by susceptible strains of designated microorganisms 
as follows: Respiratory Tract Infections (e.g., tonsillitis, pharyngitis, and 
lobar pneumonia) due to S. pneumoniae (formerly D. pneumoniae) and 
group A beta-hemolytic streptococci [penicillin is the usual drug ol 
choice in the treatment and prevention of streptococcal infections, in- 
cluding the prophylaxis of rheumatic fever; Velosef (Cephradine, 
Squibb) is generally effective in the eradication of streptococci from the 
nasopharynx; substantial data establishing the efficacy of Velosef in the 
subsequent prevention of rheumatic fever are not available at present]; 
Otitis Media due to group A beta-hemolytic streptococci, H influenzae, 
staphylococci, and S. pneumoniae; Skin and Skin Structures Infections 
due to staphylococci; and beta-hemolytic streptococci; Urinary Tract 
Infections, including prostatitis, due to E. coli, R mirabilis, Klebsiella 
spp., and enterococci (S. faecalis) 

Note: Culture and susceptibility tests should be initiated prior to and 
during cephradine therapy. Renal function studies should be performed 
when indicated. 

CONTRAINDICATIONS: In patients with known hypersensitivity to the 
cephalosporin group of antibiotics e 
WARNINGS: Use cephalosporin C derivatives with great caution in 
penicillin-sensitive patients since there is clinical and laboratory evi- 
dence of partial cross-allergenicity of the two groups of antibiotics; there 
are instances of reactions to both drug classes (including anaphylaxis 
after parenteral use). 

In persons who have demonstrated some form of allergy, particularly 
to drugs, use antibiotics, including cephradine, cautiously and only 
when absolutely necessary 

Usage in Pregnancy and Lactation: Although no teratogenic Or 
anti-fertility effects were seen in reproduction studies in mice and rats 
receiving up to four times the maximum human dose, the safety for use in 
human pregnancy has not been established; weigh benefits in pregnant 
women against possible risk to the fetus. Cephradine is secreted in 
breast milk during lactation 
PRECAUTIONS: To detect any side effects or unusual manifestations of 





drug idiosyncrasy, follow patients carefully. Discontinue drug and treat 
with the usual agents (e.g., pressor amines, antihistamines or cortico- 
steroids) if a hypersensitivity reaction occurs. 

Administer cephradine with caution in presence of markedly impaired 
renal function. In known or suspected renal impairment, careful clinical 
observation and appropriate laboratory studies should be made prior to 
and during cephradine therapy since cephradine accumulates in the 
serum and tissues. Patients with impaired renal function require a mod- 
ified dosage schedule (see package insert). 

Prolonged use of antibiotics may promote overgrowth of nonsuscepti- 
ble organisms. Take appropriate measures should superinfection occur 
during therapy 

After treatment with cephradine, a false positive reaction for glucose In 
the urine may occur with Benedict's solution, Fehling's solution, or with 
Clinitest® tablets, but not with enzyme-based tests such as Clinistix® and 
Tes-lape® 

Recognize that a post-treatment positive Coombs test may be due to 
the drug since a false positive direct Coombs test has been reported 
after treatment with other cephalosporins 

Indicated surgical procedures should be performed in conjunction 
with antibiotic therapy 
ADVERSE REACTIONS: Untoward reactions are limited essentially to 
G.I. disturbances and, on occasion, to hypersensitivity phenomena. The 
latter are more likely to occur in persons who have previously demon- 
strated hypersensitivity and those with a history of allergy, asthma, hay 
fever, or urticaria 

The following adverse reactions have been reported following use of 
cephradine. G.lI.—glossitis, nausea, vomiting, diarrhea or loose stools. 
abdominal pain, heartburn. Skin and Hypersensitivity Reactions—milc 
urticaria or skin rash, pruritus, joint pains. Blood—mild transient 
eosinophilia, leukopenia and neutropenia. Liver—transient mild rise o: 
SGOT. SGPT, and total bilirubin with no evidence of hepatocellular dam- 
age. Renal—transitory rises in BUN have been observed in some pa- 
tients treated with cephalosporins; their frequency increases in patients 
over 50 years old. In adults for whom serum Creatinine determinations 
were performed, the rise in BUN was not accompanied Dy a rise in serum 
creatinine. Others—dizziness, tightness in chest, and candidal vaginitis 
DOSAGE: Adults—For respiratory tract infections (other than lobar 
pneumonia) and skin and skin structures infections: 250 mg. q. 6 h. or 
500 mg. q. 12 h. For lobar pneumonia and urinary tract infections: 500 
mg. q. 6h. or 1g. q. 12 h. Severe or chronic infections may require larger 
doses 

Children over 9 months of age—25 to 50 mg./kg./day in equally 
divided doses q. 6 or 12 h. For otitis media due to H. influenzae: 75 to 100 
mg./kg./day in equally divided doses q. 6 or 12 h. but not to exceed 4 
g./day. Dosage for children should not exceed dosage recommended 
for adults. There are no adequate data available on efficacy of b.i.d. 
regimens in children under 9 months of age. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: 250 mg. and 500 mg. capsules in bottles of 24 and 100 
and Unimatic® single-dose packs of 100. 125 mg. and 250 mg. for oral 
suspension in bottles of 100 ml. (61978 E. R. Squibb & Sons, Inc. 788-502 


ey UIBB 'The Priceless Ingredient of every product 
is the honor and integrity of its maker.’ ™ 
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ANNALS OF SURGERY is a monthly journal which 
considers fore publication original articles in the 
field of surgery. It is the oldest continuously pub- 
lished journal in the English language solely 
devoted to the surgical sciences. The Editorial 
Board considers only papers judged to offer sig- 
nificant contributions to the advancement of 


surgical knowledge. 


CONTRIBUTIONS. Four typed copies of the 
manuscript and four copies of the illustrations 
should be sent prepaid to the Chairman of the 
Editorial Board of ANNALS OF SURGERY: 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Manuscripts and references should be tvped 
double spaced on one side of 8% 1l paper 
leaving wide margins. Authors should retain a 
complete copy of the manuscript including illus- 
trations in the event that the manuscripts are lost 
in the mail. A complete address for reprint re- 
quests should be included on the title page to- 
gether with the name of the institution. from 
which the work is being published. 

An abstract of not more than 200 words should 
be placed at the beginning of the manuscript. It 
should accurately reflect the paper and provide 
readers with a reliable impression of the contents 
and conclusions of the work. 

Digits one to ten should be spelled out, ex- 
cept when used for units of measurement (time, 
weight, volume, dosage, degrees) percentage, or 
when decimals are involved; for numbers above 
ten, numerals should be used. Dorland’s Medical 
Dictionary and Webster's International Diction- 
ary may be used as standard references. Scientific 
names for drugs should be used when possible. 
Copyright or trade names of drugs should be cap- 
italized. Units of measurement should be ex- 
pressed in the metric system. Temperature should 
be expressed in degrees centigrade. All contribu- 
tions should be submitted in English. 

Black and white illustrations will be repro- 
duced free of charge, but the publisher reserves 
the right to establish a reasonable limit upon 
the number supplied. Color illustrations will be 


Notice to Contributors and Subscribers 


published at the authors expense. Black and 
white photographs should be in the form of glossy 
prints. Line and wash drawings should be black 
on white paper, with lettering in black india ink 
or transfer lettering, large enough to be readable 
after necessary reduction. Large or bulky illustra- 
tions should be accompanied by smaller glossy 
reproductions of the same. Illustrations should be 
numbered, the tops indicated, and the author's 
name and the title of the article in brief appear 
on the back. A separate typewritten sheet of 
legends for the illustrations should be supplied. 
An alphabetical list of numbered references 
should appear at the end of the manuscript with 
corresponding numbers in the text. All references 
should be specifically mentioned in the body of 
the manuscript. The list of references should be 
selective with not more than 20 references except 
under unusual circumstances. References should 
conform to the style of the Index Medicus. 


McNamara, J. J., Molot, M. D. and Stremple, J.: Changes in 
Some Physical Properties of Stored Blood. Ann. Surg., 174:58, 
1971. 


PUBLISHERS NOTICES 


CuaNncr or Appress: Please allow 60 days be- 
fore date of issue for change of address. Notifica- 
tion should include the old as well as the new 
address, with indication of whether the change is 
temporary or permanent. Please give the name of 
the journal. 

Copies will not be replaced without charge 
unless we receive a request within 60 days of the 
mailing in the U. S. or within 90 days in all other 
countries. 


Business Appress: Subscriptions, reprints, ad- 
vertising, and all business communications should 
be addressed to: 


ANNALS OF SURGERY 
J. B. Lippincott (0. 
East Washington Square 
Philadelphia, Pa. 19105 


Published Monthly. Subscription Rates $27.00 per 
year in United States and possessions; all other 
countries $37.00. All prices include postage. Single 
issues $5.00. Rate for Residents, U.S. only, $19.00. 


The publishers accept no responsibility for 
opinions expressed by contributors. 
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information: 
CLINICAL PHARMACOLOGY: pHisoHex is a bacteriostatic 
cleansing agent. It cleanses the skin thoroughly and has bac- 
teriostatic action against staphylococci and other gram-posi- 
tive bacteria. Cumulative antibacterial action develops with 
repeated use. This antibacterial residue is resistant to removal 
by many solvents, soaps, and detergents for several days. 
HisoHex has the same slight acidity as normal skin (pH 

die 5.0 to 6.0). 
INDICATIONS AND USAGE: pHisoHex is indicated for use 
as a surgical scrub and a bacteriostatic skin cleanser. It ma, 
also be used to control an outbreak of gram-positive infection 
where other infection control procedures have been unsuc- 
cessful. Use only as long as necessary for infection control. 
CONTRAINDICATIONS: pHisoHex should not be used on 
burned or denuded skin. 

It should not be used as an occlusive dressing, wet pack, or 
lotion. g 

It should not be used routinely for prophylactic total body 
bathing. 

It should not be used as a vaginal pack or tampon, or on any 
mucous membranes. 

pHisoHex should not be used on persons with sensitivity to 
any ol its components. It should not be used on persons who 
have demonstrated primary light sensitivity to halogenated 
phenol derivatives because of the possibility of cross-sensitiv- 


ity to hexachlorophene. 
- D R E S E RV E a n d p ROT E E. T WARNINGS: RINSE THOROUGHLY AFTER USE, espe- 
cially from sensitive areas such as the scrotum and perineum. 


Rapid absorption of hexachlorophene may occur with 
resultant toxic blood levels, when preparations containing 
hexachlorophene are applied to skin lesions such as ichthyosis 

YOU R COPI ES OF congenita, the dermatitis of Letterer-Siwe's svndrome, or 
other generalized dermatological conditions. Application to 
burns has also produced neurotoxicity and death. 

pHisoHex SHOULD BE DISCONTINUED PROMPTLY IF 


A N NA LS of S U RG E RY po OR SYMPTOMS OF CEREBRAL IRRITABILITY 


Infants, especially premature infants or those with derma- 
loses, are particularly susceptible to hexachlorophene abs Yp- 
tion. Systemic toxicity may be manifested by signs of 

‘ stimulation (irritation) of the central nervous system, some- 
Now, your journals can become a hand- times with convulsions. 
‘ as . . Infants have developed dermatitis, irritability. generalized 
some addition to your professional libra ry. clonic muscular contractions and decerebrate rigidity follow- 
ing application of a 6 per cent hexachlorophene powder. 
Examination of brainstems of those infants revealed vacuoli- 





. . zation like that which can be produced in newborn experi- 
Th ese fi le boxes are designed a nd cus- mental animals fllowing repeated topical application of 3 per 
cent hexachlorophene. Moreover, a study of histologic sec- 


tom-made to keep your copies orderly, tions of premature infants who died of unrelated causes has 


í shown a positive correlation between hexachlorophene baths 
readi ly accessi ble and clean . and lesions in white matter of brains. 

pHisoHex is intended for external use only. If swallowed, 

pHisoHex is harmful, especially to infants and children. 

pHisoHex should not be poured into measuring cups, medi- 


Du ra bl e book » bi nde r S boa rd cove red cine bottles, or similar containers since it may be mistaken 


for baby formula or other medications. 


- with scuff-resistant, washable Leathertex. PRECAUTION: pHisoHex suds that get into the eyes acci- 
Lettering embossed in 23-Ka rat gold leaf. Tiens Ane — should be rinsed out promptly and 


ADVERSE REACTIONS: Adverse reactions to pHisoHex mav 
include dermatitis and photosensitivity. Sensitivity to hexa- 
chlorophene is rare; however, persons who have developed 
photoallergy to similar compounds also may become sensitive 
to hexachlorophene. 

In persons with highly sensitive skin, the use of pHisoHex 

may at times produce a reaction characterized by redness 
and/or mild scaling or dryness, especially when it is combined 
with such mechanical factors as excessive rubbing or expo- 
sure to heat or cold. 
TREATMENT OF ACCIDENTAL INGESTION: The acciden- 
tal ingestion of pHisoHex in amounts from | to 4 oz has 
caused anorexia, vomiting, abdominal cramps, diarrhea, 
dehvdration, convulsions, hypotension and shock, and in sev. 
eral reported instances, fatalities. 

If patients are seen early, the stomach should be evacuated 
by emesis or gastric lavage. Olive oil or vegetable oil (60 ml or 2 
fl oz) may then be given to delay absorption of hexachloro- 
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Dep't. JBLA—Phila., Pa. 19141 


Gentlemen: Kindly send me: 
Reasonably priced, too. Only $4.95 ea. O 


3 for $14.00 O 6 for $24.00 O 


ye ah in age s — prm may be given for 
3 ehydration. Any other electro yte derangement should be 
Jesse Jones Box Corp., Box 5120, Phila., Pa. 

19141) 


corrected. If marked hypotension occurs. vasopressor therapy 
is indicated. Use of opiates may be considered if gastrointesti- 
nal symptoms (cramping, diarrhea) are severe. Scheduled 
medical or surgical procedures should be postponed until the 
patient's condition has been evaluated and stabilized. 

HOW SUPPLIED: pHisoHex is available in unbreakable plas- 
tic squeeze bottles of 5 oz (refillable) and 1 pt, and in plastic 
bottles of 1 gal. 


Also available—'4 oz (8 ml) unit packets, boxes of 50, 


Name 








Address een Sis 


City/State/Zip 

— ————— "QOEM 
pHisoHex should not be dispensed from, or stored in, 
containers with ordinary metal parts. A special type of 
Stainless steel must be used or undesirable discoloration 


Shipped postpaid U.S. only. Satisfaction unconditionally 
guaranteed or your money back. 


of the product or oxidation of metal may occur. Specially 
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According to the Center for Disease Control} staphy- 5.0 to 6.0 and does not irritate the skin. (It should not 
lococci continue to be the most common pathogen be used, however, as an occlusive dressing, wet pack, 

in surgical wound infections. The potent antibacterial or lotion.) Because pHisoHex leaves a protective film 
activity of pHisoHex, used as a surgical scrub, signifi- of lanolin cholesterols and petrolatum, it helps pre- 

cantly decreases resident levels of staphylococci to vent drying and cracking of the skin. This renders the 

help protect against transmission of infection. Its sus- skin less vulnerable to invading organisms that may 
tained action also helps control staph levels during be harbored and later transmitted during patient contacts. 
lengthy operative procedures. pHisoHex has a pH of pHisoHex should be rinsed off thoroughly after use 
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contains a colloidal dispersion of hexa- stearate, lauryl myristyl diethanolamide, 
chlorophene 396 (w/w) in a stable emulsion sodium benzoate, and water. pH is 
consisting of entsufon sodium, petrolatum, adjusted with hydrochloric acid. Entsufon 
lanolin cholesterols, methylcellulose, poly- sodium is a synthetic detergent (sodium 
ethylene glycol, polyethylene glycol mono- octylphenoxyethoxyethyl ether sulfonate). 


1. Center for Disease Control: National Nosocomial Infections Study Report, Annual Summary 1976, issued February 1978. 
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Portal Pseudoperfusion 


An Angiographic Illusion 


J. TIMOTHY FULENWIDER, M.D.,* BERNARD M. NORDLINGER, M.D.,t 
WILLIAM J. MILLIKAN, M.D.,ł PETER J. SONES, M.D.,' W. DEAN WARREN, M.D.§ 


Much confusion regarding the hemodynamics following inter- 
position mesosystemic shunts prevails. Many authorities have 
claimed that portal venous perfusion continues following inter- 
position mesocaval shunts. In 1971, a prospective, random- 
ized trial comparing the distal splenorenal shunt with a variety 
of interposition mesosystemic shunts (primarily mesocaval or 
mesorenal) was begun. Visceral angiography was utilized to 
assess the early and late postoperative hemodynamic changes 
following both selective and nonselective shunts. None of the 
patients with patent interposition shunts retained portal per- 
fusion present preoperatively. Searching for an explanation for 
this hemodynamic discrepancy, we examined two patients of 
the randomized trial angiographically. Both patients had excel- 
lent portal perfusion preoperatively, yet following interposition 
shunting (one mesocaval and one splenocaval), neither main- 
tained portal perfusion of the liver. Celiac artery injections 
produced opacification of the entire splenoportal axis; however, 
it is shown that such portal venous opacification occurred in a 
retrograde direction by selective hepatic arterial injections 
demonstrating hepatofugal portal venous flow. Additionally, 
two nonrandomized patients received interposition mesorenal 
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shunts and exemplify this phenomenon, entitled **portal pseudo- 
perfusion.” The explanation for conflicting literature reports 
lies in the misinterpretation of venous phase celiac and non- 
selective SMA arteriography in determining the direction of 
portal flow. A narrative of preoperative and postoperative 
angiograms of four patients will clarify the mechanism of 
**portal pseudoperfusion’’ and demonstrate that interposition 
shunts totally siphon portal venous perfusion. Clues to the 
detection and techniques to avoid this phenomenon will be 
presented. 


IDE CLINICAL EXPERIENCE with the interposition 
mesocaval shunt popularized by Drapanas has 
documented its effectiveness in portal decompression 
by virtually eliminating the threat of recurrent variceal 
bleeding. Its technical simplicity compared to the distal 
splenorenal shunt, and claims by Bismuth,! Drapanas,? 
Webb,"* Stipa,” and Thompson!! of preservation of 
portal perfusion following the mesocaval shunt, further 
entice the surgeon to employ this more expeditiously 
performed shunt. The experience at the Emory Uni- 
versity ‘Affiliated Hospitals contrasts with the above 
authors and has demonstrated that interposition meso- 
systemic shunts are functionally and hemodynamically 
identical to the side-to-side portacaval shunt; i.e., the 
cost of performing these shunts is total deprivation 
of portal venous perfusion. 
Recently a prospective, randomized trial comparing 
the distal splenorenal shunt with a variety of non- 
selective portasystemic shunts was completed. The 
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majority of patients in the nonselective group under- 
went either interposition mesocaval or mesorenal 
shunts. One criterion required for entry into the trial 
was the ‘presence of hepatopetal portal perfusion 
demonstrated by venous phase superior mesenteric or 
splenic arteriography or by splenoportography. No 
patient following interposition mesocaval or mesorenal 
shunting demonstrated preservation of portal perfusion 
that was demonstrated preoperatively. This loss of 
portal venous perfusion was abrupt, as demonstrated 
by early postoperative arteriography. As long as the 
shunt remained patent, no unequivocal portal perfusion 
could be demonstrated angiographically at any interval 
following surgery. This hemodynamic discrepancy 
among different authors warrants explanation. The pur- 
pose of this report is to examine by angiography the 
portal hemodynamics following interposition meso- 
systemic or splenocaval shunting and to demonstrate 
that the mesocaval, mesorenal, and splenocaval shunts 
are truly nonselective or total shunts. An explanation 
of how other authors might have misinterpreted ab- 
dominal angiography following their interposition 
mesocaval shunts ‘will be proposed. 


Materials and Methods 


Cases | and 2 are patients electively admitted to the 
Clinical Research Facility at Emory University Hospi- 
tal for yearly longitudinal metabolic and hemodynamic 
assessment as both are members of the randomized 
portasystemic shunt trial begun in 1971.7 These patients 
were selected to illustrate the portal pseudoperfusion ` 
phenomenon as they were to undergo visceral angiog- 
raphy as a routine follow-up procedure and were deemed 
safe candidates to receive the small amount of addi- 
tional contrast necessary. 

Case 3 underwent routine postoperative visceral 
angiography to document shunt patency prior to dis- 
charge and was also considered a safe candidate for 
the additional contrast. Angiograms from Case 4 were 
extracted from the Radiology teaching file to further 
demonstrate this phenomenon. All patients underwent 
visceral angiography with informed consent. No patient 
was preselected because of any known anatomic or 
radiographic peculiarity demonstrated previously: 
therefore. we feel these patients at varying intervals 
following surgery are representative of the entire group 
of patients of interposition portasystemic shunts. 


Case Reports 


Case 1. A 35-year-old Caucasian man with Laennec’s cirrhosis 
underwent an elective dacron interposition mesocaval shunt for re- 
current massive variceal hemorrhage in March, 1976. His early post- 
operative convalescence was benign: however, two years following 
surgery he has suffered infrequent episodes of portasystemic enceph- 
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alopathy, but no evidence of recurrent variceal bleeding, jaundice, 
ascites, or peripheral edema. Recently his fasting NH, level was 
125 ug/dl (normal < 50 ug/dl) with NH,CI index > 14,000 (normal 
<1,000 g-min/dl). Quantitative liver function tests; i.e., galactose 
elimination capacity, antipyrine clearance and half-life, and maximal 
rate of urea synthesis. have demonstrated marginally preserved liver 
function despite normal liver enzymes and minimally deranged co- 
agulation profile and serum proteins. 

This patient's sequence of angiography is as follows: Preopera- 
tively, the venous phase of the superior mesenteric artery injection 
demonstrates hepatopetal portal flow (Fig. 1). The SMA injection 
(Fig. 2) on venous phase (Fig. 3), performed two years postopera- 
tively, demonstrates opacification of the superior mesenteric vein, 
Dacron® graft, and inferior vena cava. Note that the entire mesenteric 
flow is diverted through the shunt. There is no contrast within the 
portal vein or liver. 

A selective splenic artery injection (Fig. 4) was performed next, 
with the venous phase of this injection (Fig. 5) demonstrating opacifi- 
cation of the splenic vein and inferior vena cava. The graft itself is 
not well visualized due to the diluted contrasts overlying a back- 
ground of the radiodense vertebral column, but note that there is no 
portal vein or liver parenchymal opacification to suggest prograde 
portal flow. There is no evidence that gastrosplenic or mesenteric 
compartment blood continues to perfuse the liver following this 
mesocaval shunt. 

The selective hepatic arterial injection is critical in understanding 
the "portal pseudoperfusion" phenomenon. The catheter has been 
placed just proximal to the gastroduodenal artery (Fig. 6), as more 
peripheral placement was judged unwise because of the risk of 
thrombosis and, thus, possible total hepatic blood flow deprivation. 
Delayed venous phase films (Fig. 7) demonsirate opacification of 
the portal vein, and the curtain of contrast can be followed in an 
hepatofugal direction emptying into the shunt. This is unequivocal 
evidence that the portal vein has been converted to an outflow tract, 
as seen following side-to-side portacaval shunts in the Budd-Chiari 
syndrome, as well as occurring spontaneously in cirrhosis. 66 tas 
The portal flow is siphoned through the shunt and thus cannot con- 
tribute to nutrient portal perfusion. 

The wedged hepatic vein injection (Fig. 8) further confirms the find- 
ing that the portal vein is patent and flow in this patient is hepatofugal. 

Most important, however, is the celiac axis injection, which will 
demonstrate the "portal pseudoperfusion ` mechanism. Withdrawal 
of the catheter into the celiac axis with contrast injection opacified 
both the hepatic and splenic arteries (Fig. 9). The delayed venous 
phase films (Fig. 10) demonstrate simultaneous-opacification of both 
splenic and portal veins. The opacification of the splenoportal axis 
following celiac injection suggests hepatopeta! flow: however, the 
previous selective splenic and hepatic artery injections invalidate 
this interpretation. Clearly, the hepatofugal portal venous flow ad- 
mixing with hepatopetal splenic venous flow gives the illusion of net 
hepatopetal portal perfusion. This demonstrates that the celiac axis 
injection is not a reliable method of determining portal perfusion 
following portasystemic shunts. Celiac axis injections have led to 
widespread fallacious interpretations of the hemodynamic status fol- 
lowing shunting procedures and have compounded the difficulty of 
comparing various shunts with regard to their effect upon portal flow. 


Comment 


Case | is a classical example of the "portal pseudo- 
perfusion" phenomenon. A celiac axis injection alone 
would have led to the erroneous conclusion of the pres- 
ence of prograde portal flow. The selective splenic and 
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Fic. 1. Case I: preoperative SMA venous phase angiogram demon- 
strates prograde portal flow (portal vein = PV). 


hepatic injections demonstrate the true direction of 
blood flow as the hepatofugal portal vein contrast ad- 
mixes with the hepatopetal splenic vein contrast over 
the opaque vertebral column with both effluents flow- 
ing through the shunt. 


Case 2. A 52-year-old Caucasian woman with primary biliary cir- 
rhosis and recurrent bleeding esophageal varices, upon receiving a 
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Fic. 3. Case I: venous phase of SMA injection (Fig. 2). Mesenteric 
flow is totally siphoned through the shunt (superior mesenteric vein 
= SMV: shunt = S; inferior vena cava = IVC). 


nonselective randomization status, underwent an elective interposi- 
tion splenocaval shunt. Preoperatively, venous phase splenic arteri- 
ography demonstrated hepatopetal flow (Fig. 11). Angiograms 
performed in the early (<6 months) and late (76 months) postopera- 
tive period have confirmed the shunt-induced deprivation of portal 
perfusion. Following a late postoperative SMA injection (Fig 12), 
contrast is seen filling the shunt and inferior vena cava on venous 
phase films (Fig. 13). Selective splenic arterial injection (Fig. 14) 
demonstrates the splenic vein and patency of the shunt (Fig. 15). 
Neither the SMA nor splenic injections opacify the portal vein. 





Fic. 2. Case 1: SMA injection two years following interposition 
mesocaval shunt. 


FiG. 4. Case I: Selective splenic arteriogram two years following 
mesocaval shunt. 





Fic. 5. Case 1: venous phase of splenic artery injection (Fig. 4), 
demonstrating a patent shunt. Note absence of prograde portal venous 
flow (splenic vein = SV; shunt = S; inferior vena cava = IVC). 


A logical argument would be that secondary portal venous thrombosis 
had occurred, precluding portal flow; however, selective hepatic 
arterial injection (Fig. 16) is noted to opacify the portal vein with the 
curtain of contrast proceeding in an hepatofugal direction (Figs. 17 
and 18): conclusive evidence of both portal vein patency and hepato- 
fugal flow. This is further substantiated by a late postoperative hepatic 
wedge injection (Fig. 19). Although no celiac axis injection was per- 





Fic. 6. Case 1: common hepatic arteriogram two years following 
mesocaval shunt. 
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Fic. 7. Case 1; venous phase of common hepatic arteriogram (Fig. 6), 
demonstrating retrograde (arrow) portal venous flow (portal vein = PV). 


formed in this patient, one can readily see how a celiac flush injection 
might have been misinterpreted as hepatopeta! splenoportal axis flow. 
Comment 


Case 2 unfortunately had no celiac axis injection, 
but the critical finding is the flow of the curtain of con- 





Fic. 8. Case 1: wedged hepatic venous injection corroborating im- 
pression that the portal vein has been converted to an outflow tract 
(portal vein — PV). 
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Fic. 9. Case I: celiac axis injection two years following mesocaval 
shunt. 


trast away from the liver following selective hepatic 
arteriography. 


Case 3. A 68-year-old Caucasian man with Laennec's cirrhosis and 
a history of bleeding esophageal varices underwent an elective inter- 
position mesorenal shunt after preoperative SMA arteriography with 





Fic. 10. Case 1: venous phase of celiac axis injection (Fig. 9), demon- 
strating the "portal pseudoperfusion”’ phenomenon — the illusion of 
net prograde splenoportal axis flow. Note the true direction of portal 
(PV) and splenic (SV) vein flow (arrows) demonstrated in Figures 
5 and 7 (shunt = S). 
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Fic. 11. Case 2: Preoperative venous phase of splenic arteriogram 
demonstrating hepatopetal portal flow (portal vein = PV; splenic 
vein = SV). x 


and without Priscoline demonstrating the total absence of portal 
perfusion with a huge coronary vein filling gastroesophageal varices 
(Fig. 20). Two months following the shunt procedure, visceral angiog- 
raphy was repeated because of a history of recurrent gastrointestinal 
bleeding and possible shunt thrombosis. Following the SMA injection 
(Fig. 21), the venous phase mesenteric contrast flows through the 
shunt and left renal vein (Fig. 22). Similarly, the selective splenic 
arterial injection (Fig. 23) demonstrates total diversion of splenic 
compartment blood through the shunt (Fig. 24). Neither the SMA nor 
splenic injections provide evidence for portal perfusion. These 





Fic. 12. Case 2: SMA injection approximately three years following 
interposition splenocaval shunt. Undesirable hepatic arterial reflux 
occurred, but was technically unavoidable in this case. 
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Fic. 13. Case 2: venous phase of SMA injection (Fig. 12), demon- 
strating shunt patency but no prograde portal flow (superior mesen- 
teric vein = SMV: shunt = S; inferior vena cava = IVC). 


findings were anticipated because of the preoperative absence of 


portal perfusion. However, the postoperative celiac axis injection 
(Fig. 25) opacifies clearly both portal vein and splenic vein simultane- 
ously on venous phase films (Fig. 26). Could the shunt procedure 
resurrect hepatopetal portal flow if none were demonstrated pre- 
operatively by both angiography and wedged hepatic vein injections? 
This is most unlikely and is further Supportive evidence of the inade- 
quacy of celiac injections in determining the direction of postopera- 





Fic. 14. Case 2: selective splenic arteriogram approximately three 
years following splenocaval shunt. Note the injection selectivity. 


FiG. 15. Case 2: venous phase of splenic arteriogram (Fig. 14), demon- 
strating shunt patency but no portal perfusion as all splenic compart- 
ment blood is siphoned through the shunt (splenic vein = SV; shunt 
= S; inferior vena cava = IVC). 

tive portal venous flow. Thus, the illusion of hepatopetal flow may be 
demonstrated in a patient with preoperative complete absence of 
portal venous perfusion. 


Comment 


Case 3 demonstrates an interesting finding of a patient 
with no evidence of prograde portal flow preoperatively, 


Fic. 16. Case 2: selective hepatic arteriogram three years following 
splenocaval shunt. 
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; . Fic. 19. Case 2: wedged hepatic venous injection confirming patency 
. 7 haa Si : " cite a "v uo : h : : " ; 
Fic. 17. Case alia phase of hepatic quiu. aa (Fig. 16), of portal vein (PV) and also demonstrating hepatofugal flow. 
demonstrating opacification of the extrahepatic portal vein (arrows). e 
Note the dense parenchymal opacification following the arterial injec- 
tion and the large regenerative nodule projecting inferiorly (portal hepatofugal portal venous flow; however, none was 
vein — PV). available for this presentation. 
even with priscoline used to augment mesenteric arte- EL "e | 
à i Case 4. A 45-year-old Caucasian female with Laennec’s cirrhosis 
rial flow. However, some would claim that prograde l E P 
. underwent an elective dacron mesorenal interposition shunt for re- 
portal flow was present two months postoperatively on 


current variceal hemorrhage. A total shunt was chosen because of 
the basis of the celiac axis injection. A selective hepatic tardy portal venous flow on the venous phase of the SMA injection 


artery injection would certainly have demonstrated (Fig. 27), as well as technical difficulties encountered at surgery. 
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Fic. 18. Case 2: two seconds after film of Figure 17; note curtain of 
portal vein contrast proceeding in an hepatofugal direction (arrows) 
toward the splenocaval graft (portal vein = PV). 


FiG. 20. Case 3: preoperative venous phase SMA injection after 
Priscolone, demonstrating absence of portal perfusion. Note the 
filling of a huge tortuous coronary vein (CV). 


264 FULENWIDER AND OTHERS 


Ann. Surg. e March 1979 





Fic. 21. Case 3: SMA arteriogram two months following interposi- 
tion mesorenal shunt. 


Visceral angiography seven days following surgery demonstrated 
another mechanism of the "portal pseudoperfusion’’ phenomenon: 
reflux opacification of the hepatic artery arising from the SMA. 
The SMA injection allowed reflux of contrast into the hepatic artery 
(Fig. 28) and venous phase films opacify the shunt, IVC, as well as 
the portal vein, producing the illusion of hepatopetal portal flow 
while confirming shunt patency (Fig. 29). That the portal vein is 


opacified in retrograde fashion is substantiated by the following 
* 





Fic. 22. Case 3: venous phase of SMA injection (Fig. 21), opacifying 
superior mesenteric vein (SMV), shunt (S), and inferior vena cava 
(IVC). There is no evidence for portal venous perfusion as all mesen- 


teric blood flows into the shunt. 


Fic. 23. Case 3: selective splenic artery injectien two months follow- 
ing mesorenal shunt. 


injections: The selective splenic artery injection (Fig. 30) demon- 
strates opacification of the splenic vein with contrast diverted through 
the shunt with no evidence of portal flow (Fig. 31). Following the 
selective hepatic artery injection (Fig. 32), the venous phase (Fig. 33) 
demonstrates retrograde portal flow filling the shunt; conclusive evi- 
dence that the portal vein is now an outflow conduit. The catheter 
was then repositioned more peripherally in the SMA and immediately 





Fic. 24. Case 3: venous phase of selective splenic arteriogram (Fig. 
23). No splenic compartment blood perfuses the liver as splenic 
venous (SV) blood is totally diverted through the shunt. Note the 
intense opacification of the spleen following arterial injection 
(shunt = S). 
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Fic. 25. Case 3: celiac axis injection two months following meso- 
renal shunt. 


prior to contrast injection, 25 mg of Priscoline was injected to prevent 
reflux of contrast into the hepatic artery (Fig. 34). Reflux was success- 
fully prevented by this maneuver and the venous phase of this second 
SMA injection indicates total diversion of mesenteric flow through 
the shunt with no demonstrable portal flow (Fig. 35). The critical 
importance of injection selectively should be easily appreciated, 
as another mechanism for producing ''portal pseudoperfusion'' has 
been demonstrated. 





FiG. 26. Case 3: venous phase of celiac axis. creating the illusion of 
net portal perfusion. The curtains of contrast from the portal vein (PV) 
and splenic vein (SV) meet over the radiodense vertebral column 
with the flow from each diverted through the shunt (S). 


FiG. 27. Case 4: preoperative SMA venous phase angiogram demon- 
strating only fair portal flow (portal vein = PV). 


Comment 

Case 4 emphasizes the importance of injection selec- 
tivity and avoidance of hepatic arterial injection which 
can confuse venous phase interpretation. That the 
portal vein opacification occurred in retrograde direc- 
tion (Fig. 29) is substantiated by the selective hepatic 
injection (Fig. 32), as well.as the truly selective SMA 
injection (Figs. 34 and 35). 





FiG. 28. Case 4: SMA injection seven days following interposition 
mesorenal shunt. Contrast refluxes into the hepatic artery (HA) due 
to catheter recoil with injection. 





Fic. 29. Case 4: venous phase of the SMA reflux hepatic arterio- 
gram (Fig. 28) opacifying the portal vein (PV, arrows) as well as the 
superior mesenteric vein (SMV), shunt (S), renal vein (RV), and 
inferior vena cava (IVC). Is there prograde portal perfusion or is the 
portal vein an outflow tract, as indicated (arrows)? The following 
figures will clarify this question. 


Discussion 


The randomized trial begun in 1971 comparing the 
selective distal splenorenal shunt with a variety of non- 
selective shunts, mainly interposition mesocaval or 





Fic. 30. Case 4: selective splenic arteriogram seven days following 
mesorenal shunt. No extra splenic arterial reflux occurs. 
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Fic. 31. Case 4: venous phase of selective splenic arteriogram (Fig. 
30) demonstrating all contrast flowing through the shunt (S) to the 
inferior vena cava (IVC). Note the dense opacification of the spleen 
following the arterial injection. and no portal vein opacification 
(splenic vein = SV). 


mesorenal, has documented the >90% efficacy of both 
shunts in the prevention of recurrent variceal bleeding. 
The significant metabolic superiority of portal perfusion 
over nonperfusion has been confirmed by quantitative 
liver function tests such as the maximal rate of urea 





Fic. 32. Case 4: selective hepatic artery injection one week followinj 
mesorenal shunt. Note there is no reflux of contrast into the superio 
mesenteric or splenic artery, W hich might confuse venous phas: 
interpretation. 
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FiG. 33. Case 4: venous phase of selective hepatic arteriogram (Fig. 
32), demonstrating retrograde portal blood flow and opacification of 
the shunt (S). Note the intense staining of the liver following the 
arterial injection (portal vein — PV). 


synthesis, ammonium chloride tolerance score, galac- 
tose elimination capacity, and antipyrine clearance and 
half-life. These biochemical advantages have been 
paralleled by a markedly diminished incidence of en- 
cephalopathy following the distal splenorenal shunt 
(11% vs 52%), which is the only shunt in our experience 
which preserves portal perfusion ;?7:9-?? a critical deter- 
minant of the quality of life following portasystemic 
shunt surgery. We attribute this markedly lesser inci- 
dence of encephalopathy to the preservation of portal 
blood flow following selective shunting in contrast to 
the abrupt deprivation of portal flow following non- 
selective shunting procedures. None of our patients 
with patent interposition portasystemic shunts have 
maintained portal blood flow if it were present pre- 
operatively. In fact, demonstration or portal venous 
flow following these total shunts Is indicative of high- 
grade or total shunt occlusion. at which time the patient 
IS in jeopardy of variceal rebleeding since adequate 
portal decompression could no longer exist. Function- 
ally and hemodynamically, all interposition shunts are 
identical to the side-to-side portacaval shunt, which 
converts the portal vein to an outflow tract while achiev- 
ing most efficient nonselective portal decompression. 

After three decades, we still have no reliable means 
to quantitate portal or total liver blood flow and must 
depend upon qualitative venous phase splanchnic an- 
giography or splenoportography to indicate direction 
and give an impression of magnitude of portal flow. 
The technique of venous phase splanchnic angiography, 
particularly the SMA injection, has proved clinically 
valuable in selecting patients considered for the distal 
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Fic. 34. Case 4: one week postoperative selective SMA arteriogram 
with Priscoline allowing no hepatic arterial reflux. 


splenorenal shunt, which is our shunt procedure of choice 
If intrahepatic portal flow is present angiographically. 

We do not deny that the graft interposition meso- 
systemic shunts have been effective procedures in the 


/ 





FiG. 35. Case 4: venous phase of SMA injection without hepatic 
arterial opacification. Note that no contrast appears in the portal vein 
and all mesenteric flow is diverted through the shunt (S): therefore, 
the portal vein was opacified in Figure 29 by contrast delivered by 
the hepatic artery and portal vein flow must be hepatofugal (inferior 
vena cava = IVC; renal vein = RV: superior mesenteric vein = SMV). 
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attack upon variceal bleeding, although some authorities 
on late follow-up examinations are noting occlusion 
rates as high as 3296.» We do, however, disagree with 
those who ĉlaim that interposition portasystemic shunts 
maintain portal blood flow and propose that gross mis- 
interpretation of the angiograms has occurred in that 
portal venous opacification led to the conclusion that 
there was prograde portal venous flow. In fact, this 
portal venous opacification occurred because of retro- 
grade flow of contrast delivered to the liver by the 
hepatic arterial limb of the celiac injection. This is 
easily demonstrable with the selective hepatic arterial 
injections, as shown by the patients presented. 

Several points are important for those desirous of 
avoiding the pitfalls leading to angiographic misinter- 
pretation. One cannot overemphasize the critical im- 
portance of injection selectivity precluding reflux into 
the hepatic artery which may opacify the portal vein in 
retrograde direction. Hepatic arterial reflux may be 
suspected whenever the hepatic parenchyma is densely 
stained. This density will often obscure the intrahepatic 
portal venous radicles, resulting in a deeply opacified 
liver and extrahephtic portal vein. When this picture 
occurs, one can be certain that the portal vein filled 
retrograde from the hepatic artery and has been con- 
verted to an outflow tract. When the portal vein fills 
in prograde fashion, the liver is never densely opacified 
and the intrahepatic portal vein arborizations are clearly 
delineated if such flow exists. Our preference for as- 
sessing pre- and postshunt portal flow is the selective 
SMA venous phase angiogram — never the celiac axis 
injection so frequently misused by others. 

Our conviction is that hepatopetal portal venous flow 
ceases abruptly following interposition portasystemic 
shunting, and that these shunts should be reserved for 
those with absent or minimal portal flow. The concept 
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that interposition shunts preserve portal flow Is errone- 
ous and should be abandoned. Meticulous attention to 
the technique and interpretation of splanchnic angiog- 
raphy is urged. 
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Urine Calcitonin as a Test for Medullary Thyroid Gancer 


A New Screening Procedure 


OMEGA L. SILVA, M.D.,*t RICHARD H. SNIDER, JR., PH.D.,t CHARLES F. MOORE,t KENNETH L. BECKER, M.D.. PH.D.*t 


Although the radioimmunoassay of serum calcitonin (CT) has 
facilitated the diagnosis of medullary thyroid cancer (MTC) 
one may encounter patients whose basal serum levels of CT 
are normal or nearly normal. In such cases clinicians have 
utilized intravenous stimulation tests such as calcium or penta- 
gastrin to obtain a diagnostic increase in serum CT. We have 
reported finding immunoreactive CT in the urine of man and 
have found it to be a useful technique for the diagnosis and 
study of patients at risk for MTC or other hypercalcitonemic 
diseases. Using basal urine CT alone we were able to separate 
73% of patients at risk for MTC into clearly normal or ab- 
normal groups. For the remaining 27% a stimulation test with 
subsequent determination of urine CT was required. The radio- 
immunoassay of urine CT is a simple, reliable, accurate test for 
the screening diagnosis of MTC. A protocol for the screening 
workup of a patient at risk for MTC is given. 


EDULLARY THYROID CANCER was described as a 
M distinct clinical and pathological entity by Hazard 
et al.” in 1959. It was soon appreciated that MTC 
was a tumor of thyroidal C cells and that these 
neoplastic cells produced large amounts of the hypo- 
calcemic, hypophosphatemic hormone, calcitonin. !-18 
Radioimmunoassays were developed which measured 
CT in the serum and tumor tissue of patients with 
MTC and facilitated diagnosis and follow-up of patients 
with this cancer.?-4.15 

MTC comprises about 10% of all thyroid carcinoma. 
The cancer can occur sporadically or it can be familial. 
On occasion, the familial form is associated with other 
endocrine tumors (multiple endocrine neoplasia).® In 
either the familial or sporadic form, MTC can mani- 
fest as a palpable nodule, or it can occur in a subclini- 
cal form as a small nonpalpable lesion, or as C cell 
hyperplasia.!* 

Many patients with nonpalpable MTC tumors or C 


* Division of Endocrinology, George Washington University, 
Washington, D.C. 20037. 

* Metabolic Research Department, 
Hospital, Washington, D.C. 20422. 
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cell hyperplasia have normal basal serum levels of CT. 
Consequently, stimulation tests have been devised in 
an attempt to induce a diagnostic increase in the serum 
levels of the hormone, e.g. glucagon.? alcohol,' penta- 
gastrin," and calcium.7?:2.15 

We have developed a simple and reproducible tech- 
nique for the determination of CT in human urine which 
has greatly facilitated the diagnostic screening of pa- 
tients with MTC. 3 Using this assay, we have deter- 
mined that urine CT reflects serum CT, but basal urine 
CT provides an earlier indication of disease than basal 
serum CT. Accordingly, we have found that basal urine 
CT alone suffices to make the diagnosis in many patients 
with subclinical MTC in whom stimulation tests would 
otherwise be necessary." 


Methods and Patients 


Patients 


We studied 37 patients with thyroid nodules or with a 
family history of MTC, or who had had a thyroidectomy 
for MTC. Many of the patients with a family history 
of MTC were from a cohort being studied at Johns 
Hopkins and Duke Universities. Several other patients 
were from the Washington Veterans Administration 
Hospital and the remaining were referred to us for 
diagnostic studies (see acknowledgments). In addition, 
normal adult controls also were studied. 


Collection and Storage of Samples 


Urine was collected in polyethylene or soft glass 
receptacles containing sufficient NH,HCO, to maintain 
a pH =7.5 and serum was collected in nonsiliconized 
vacutainer tubes. Aliquots of the serum and urine were 
stored at —20° until assayed. 
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TABLE 1. Patients with MTC or at Risk for MTC: Categorization 
of Patients by Serum Calcitonin, Basal and Stimulated, 
Following Bolus Calcium Infusion 


i MM 1 


Basal Stimulated 


PONENS SEM M ——— s 
Group | Normal Normal 
(<0.17 ng/ml) (<3 x basal) 


Group 2 Normal or indeterminate Abnormal 
(<0.3 ng/ml) (>3 x basal, or >0.35 ng/ml) 


Group 3 Abnormal Abnormal 
(>0.3 ng/ml) (>3 x basal, or >0.35 ng/ml) 


a n o 


Stimulation Tests 


Patients were fasted from midnight the day prior to 
the test. The bladder was emptied on the morning of the 
test and a second morning urine specimen was collected 
after two to three hours as the basal sample. At that 
time, a basal sample of blood was drawn. 

Calcium infusion one hour test. The one hour cal- 
cium infusion test consisted of 10 mg/kg of body weight 
of calcium (calcium gluconate [Sandoz] in 500 ml of 
5% dextrose in water) given intravenously in one hour." 
Blood was obtained every 10 minutes, and urine was 
collected after one hour. 

Calcium infusion —bolus test. The bolus test consisted 
of 2 mg of calcium per kg of body weight (calcium 
gluconate in 50 ml of 0.97% sodium chloride) given intra- 
venously in one minute, with blood being taken at two, 
three, five, and seven minutes.’ Urine was collected 
after 30 minutes. 

Pentagastrin test. Pentagastrin (Peptavlon, Ayerst), 
0.5 ug/kg of body weight, as injected intravenously 


SILVA AND OTHERS 


Ann. Surg. e March 1979 


during five to ten seconds. Blood was collected at two, 
five, and ten minutes." Urine was collected after 30 
minutes. The patient was given 400 ml of water orally 
after 20 minutes to assure adequate urine flow. 

Oral calcium test. Calcium (3.7 g) was administered 
orally (150 ml of chilled Neo-Calglucon). After one hour 
the patient was given 400 ml of water orally to assure 
adequate urine flow. Blood was collected at 30 minutes 
and urine was collected at one and at two hours. 


Radioimmunoassay of Calcitonin 


The radioimmunoassay of serum CT was published 
in 1974.2 The purification of urine samples on Bio- 
Gel® P-2 and the radioimmunoassay of urine CT have 
been described previously. Our carboxyl terminal 
antiserum, Ab-IV, which has been defined previously, 
was utilized for the studies described in this paper." 
Gel filtration techniques and studies of the heterogeneity 
of both serum and urine CT have been discussed in 
earlier publications." 


Results 


Using our radioimmunoassay for urine CT, normal 
women have a mean urine CT level of 0.056 + 0.005 ng/ 
mg (SEM) of creatinine (range 0.035—0.10). These 
values are statistically lower than normal men, who 
have a mean urine CT level of 0.11 + 0.015 ng/mg 
creatinine (range 0.030—0.25) (p < 0.005). Most female 
patients with MTC have basal urinary CT levels greater 
than 0.25 ng/mg creatinine and men with MTC levels 
above 0.35.!? Urine and serum values of normal adult 


TABLE 2. Patients at Risk for MTC with Normal Basal and Normal Stimulated Serum Calcitonin Levels (Group 1). 
Their Corresponding Urine Calcitonin Values are Listed. 


Patient 

# Age Sex Comments 
] 28 M Post Thx 

2 21 F Neg 

3 22 F Post Thx 
*4 13 M + histaminase 
5 39 M Post Thx 

6 30 F Neg 

7 30 F Neg 

8 18 F Neg 

9 16 F Post Thx 
10 15 F Neg 

11 18 F Neg ° 

12 27 M Neg 
13 25 F Neg 
14 30 F Neg 

15 12 M Neg 


C: Bolus calcium infusion. P: Pentagastrin infusion. Neg: No clin- 
ical or chemical evidence for MTC. Post Thx: MTC patient studied 
following thyroidectomy. 








Serum CT Urine CT 
ng/ml ng/mg creatinine 
Test Basal Stim Basal Stim 
te 0.034 0.075 0.27 
P 0.068 0.080 0.15 0.22 
C 0.029 0.022 0.17 0.25 
E 0.12 0.18 0.29 0.96 
— 0.076 — 0.16 — 
P 0.037 0.068 0.26 0.24 
C 0.026 0.037 0.086 0.19 
P 0.053 0.051 0.058 0.066 
E 0.12 0.14 0.24 0.38 
í 0.11 0.13 0.11 0.18 
E 0.17 0.19 0.094 0.17 
P 0.11 0.11 0.082 0.14 
P 0.059 0.053 0.20 0.29 
P 0.024 0.037 0.11 0.15 
ie 0.064 0.089 0.12 0.13 


* Patient has not had Thx. 
Patient numbers in italics indicate patients with indeterminate basal 
urine calcitonin. 


Vol. 189 e No. 3 


URINE CALCITONIN AS A TEST FOR CANCER 


271 


TABLE 3. Patients at Risk for MTC Who Have Normal or Indeterminant Basal Serum CT 
and Abnormal Stimulated Serum Calcitonin Levels (group 2) 


Patient 
a Age Sex Comments 
16 53 F Recur. D. 
17 23 F Pre Thx 
18 30 M Recur. D. 
19 32 F Recur. D. 
20 17 F Pre Thx 
21 32 F Pre Thx 
22 16 F Recur. D. 
23 45 M Recur. D. 


C: Bolus calcium infusion. P: Pentagastrin infusion. Recur. D.: 
Recurrent disease. Pre Thx: MTC patient studied prior to thyroid- 
ectomy. 


controls following various modes of stimulation are 
tabulated in the appendix, where we have categorized 
normal, indeterminate, and abnormal concentrations of 
CT in serum and urine. 

The patients we studied who had MTC, or were at 
risk for MTC, can be divided into three groups accord- 
ing to their basal stimulated serum CT levels (Table 1). 

Table 2 lists the patients with normal basal and normal 
stimulated serum CT levels (group 1), with their cor- 
responding urine CT values. Of the 15 patients, 14 have 
basal urine CT levels which are also in the normal or 
indeterminate range and stimulated urine values which 
are normal (see appendix). Patient 4 is the one excep- 
tion; his basal urine CT is in the indeterminate range, 
but the stimulated urine level is clearly abnormal. 

Table 3 shows eight patients with normal or indeter- 
minate basal serum and abnormal stimulated serum CT 
levels (group 2), with their corresponding urine CT 








Serum CT Urige CT 
ng/ml ng/mg creatinine 

Test Basal Stim Basal Stim 
P 0.022 0.17 0.34 0.72 
P 0.022 0.37 0.39 1.3 
P 0.13 1.2 1.6 3.8 
P 0.19 1.1 2.9 4.1 
P 0.22 0.50 0.87 1.7 
* 0.024 0.48 0.13 2.0 
P 0.061 0.82 0.46 0.79 
P 0.22 0.58 1.2 3.4 


* Their corresponding urine calcitonin values are listed. The pa- 
tient with indeterminate basal urine calcitonin is italicized. 


values. All of these patients had abnormal basal urine 
CT and an abnormal stimulated urine CT, except pa- 
tient 21, a female who had an indeterminate basal urine 
CT, but had a clearly abnormal stimulated urine CT. 

Table 4 shows 14 patients with abnormal basal serum 
levels and abnormal stimulated serum CT levels (group 3) 
with their corresponding urine CT levels, all of which 
were abnormal. 

Of the 37 patients who were screened for MTC , serum 
CT levels and/or stimulation tests would not have been 
needed in 27 patients, or 73% (six out of 15 in Table 2, 
seven out of eight in Table 3 and 14 out of 14 in Table IV) 
(Fig. 1). Their basal urineeCT values were either clearly 
normal or elevated. For the remaining ten patients 
whose basal urine levels were in the indeterminate range 
(patients 1—4, 6, 9, 10, 13, 14, and 21), a stimulation 
test would have been required. Eight of these patients 
with indeterminate basal urine CT levels had normal 


TABLE 4. Patients at Risk for MTC Who Had Abnormal Basal and Stimulated Serum Calcitonin ( group 3)* 


Patient 


Serum CT 
ng/ml 


Urine CT 
ng/mg creatinine 








a Age Sex Comments Test Basal Stim Basal Stim 
24 33 Met. D. P 8.6 110 61 170 


F 
25 57 M Pre Thx 
26 37 F Pre Thx 
27 57 F Met. D. 
28 66 F Pre Thx 
29 5] M Met. D. 
30 56 F Met. D. 
31 23 M Met. D. 
32 29 F Pre Thx 
33 46 M Met. D. 
34 48 F Met. D. 
35 56 F Pre Thx 
36 34 F Pre Thx 
37 64 M Met. D. 









C-H: 1 hr. Calcium Infusion. C-O: Oral Calcium. P: Pentagastrin 
Infusion. Met. D.: Metastatic disease. Pre Thx: MTC patient studied 









P 0.55 k:t 2.2 3.4 
C-H 0.99 8.1 23 180 
— 400 — 6300 — 
C-H 30 43 560 730 
— 50 — 830 — 

P 7.6 180 67 230 

P e 8.9 23 96 160 
C-H 1.4 4.3 26 49 
C-O 1.2 1.7 38 67 
C-O 1.4 1.8 44 68 
— 2.8 — 95 — 
C-H 32 13 140 250 
E Veh — 160 — 





prior to thyroidectomy. 
* Their corresponding urine calcitonin values are listed. 
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OA eA 
Serum Urine 4 (6300) 
(ng/ml) (ng/mg Creatinine) 
1000 » 
A 
A 
A LI 
100 eA 
A A 
A 
* 
^ 4 Female 4 A 
oe Male a 
10 
954 
Fic. 1. Basal urine and serum calcitonin values of 
A A all the patients in the three groups. 
^ 
e A 
1.0 z Pa 
x o URINE 
Abnormal ere eee tle t etin > SM aM -------------------- Abnormal, Male - G 
--------- e -. pror menm mpi cen Abnormal, Female -- 
re) A 
0.1 
A 
AAA 
0.01 
Group 1 Group 2 Group 3 
No evidence of MTC MTC MTC 


urine following stimulation tésts. One patient (#21) with 
an indeterminate basal urine but an abnormal stimulated 
urine CT, (Table 3), subsequently had a thyroidectomy, 
and small bilateral MTC tumors were found. Another 
patient with an indeterminate basal but abnormal stimu- 
lated urine (#4, Table 2) is a 13-year-old boy in a family 
with MTC: he has not had neck exploration. For this 
patient, serum CT levels have been normal basally as 
well as after stimulation with both calcium and penta- 
gastrin. It is interesting, however, that this child’s serum 
histaminase, another tumor marker for MTC, is ele- 
vated.! He is being followed semiannually. 

Utilizing the radioimmunoassay for basal and for 
stimulated urine CT, 36 of 37 patients or 97% were 
diagnosed correctly, i.e. consistent with the eventual 
clinical diagnosis or the result of the serum CT values. 


Discussion 


Our findings demonstrate that the diagnostic evalua- 
tion of 73% of patients at risk for MTC can be accomp- 
lished with great ease by the determination of basal 
urinary CT alone. In addition, the determination of 
urine CT following stimulation can be used to provide 
extremely accurate additional differentiation for the 


remainder of the patients who are not definitively diag- 
nosed by the basal urine CT levels. 

Based on analysis of the data on the patients at risk 
for MTC presented in the preceding section and our 
data on normal males and females (see appendix), we 
have devised a protocol for the screening workup of a 
patient at risk for MTC (Fig. 2). The CT values reported 
in this article and the proposed screening workup apply 
to our radioimmunoassay method, using a well-charac- 
terized carboxyl terminal antiserum (Ab-IV) and the 
CT-monomer standard supplied by Beckman.'*:'* Each 
laboratory must establish its own set of normal levels. 

Since further diagnostic manuevers are available to 
assure the correct diagnosis, the diagnostic protocol 
was extended to include these procedures. This pro- 
posed screening workup was developed to avoid missing 
the diagnosis in patients who initially may appear not to 
have the disease by the basal urine CT test, and to 
avoid operating on patients who do not have the disease. 

Initially, CT concentration is determined on a basal 
urine from a second morning specimen, after an over- 
night fast; however, a three hour fasting urine specimen 
is also suitable. As shown in the results section, this test 
may be the only procedure necessary in 7396 of the 
patients being screened, because thev will fall clearly 
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Fic. 2. Suggested protocol for the screening 
work-up of a patient at risk for MTC. 
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Basal Urine CT-ng/mg Creat. 
MTC ~— ln Norma] 


M «0.25 j 
F <0.10 


M >0.35 
F >0.25 


Indeterminate 


M 0.26 - 0.34 
rut «T. 


Bolus Calcium Infusion 
(determine urine CT) 


M aft 


Stimulate»0.8 


Pentagastrin 
(determine urine and serum CT) 


into a normal or an abnormal group. Consequently, 
for the majority of such patients, the urine test obviates 
the need for a hospital or office visit and the necessity 
of a venipuncture. l 

The alkalinized urine specimens may be collected on 
several persons at home by one family member and 
brought to the laboratory. If the specimens are trans- 
ported to the laboratory in less than 24 hours, they can 
be kept at room temperature. For longer periods, they 
should be frozen. Urine CT appears to be relatively 
stable at an alkaline pH." 

In those patients whose initial basal urine falls into 
the indeterminate range, a stimulation test will be neces- 
sary. We prefer the bolus calcium infusion proposed by 
Linehan et al.’ because it appears to elicit the best 
urinary CT response and a clearer separation between 
normal patients and patients with MTC than our one 
hour calcium infusion."? In our experience, the bolus 
calcium infusion with subsequent determination of 
urine CT will furnish a definitive diagnosis in almost 
all of those patients who fall into the indeterminate 
group by basal urine CT determination. Nevertheless, 
should additional evaluation be needed, one may per- 
form one or more of the following procedures: 1) serum 
may be collected as outlined in the methods section at 
the time the bolus calcium infusion is performed, frozen, 
and analyzed later for CT content; 2) a pentagastrin 
stimulation test may be done with serum and urine 
being collected for radigimmunoassay of CT (it is known 


Stimulate «0.8, >3 x basal Stimulate «3 x basal 


"db" 


Repeat at 6 
month intervals 


that a small minority of patients will not respond to a 
calcium infusion test, but will respond to a pentagastrin 
test^); 3) if the diagnosis is still in doubt, percutaneous 
venous catheterization ofthe inferior thyroid veins with 
simultaneous pentagastrip stimulation and subsequent 
determination of CT levels might provide further indi- 
cation of the patient's C cell status." 

Unfortunately, CT levels in normal children and their 
response to stimulation tests have not been determined. 
Much of the data for children has been obtained on 
relatives of patients with MTC. In screening children 
under the age of 14, all available modalities should be 
utilized to confirm a diagnosis of MTC prior to surgery. 

Finally, we would like to emphasize that all who have 
hypercalcitonemia do not have MTC. Table 5 lists other 
diseases or states which we and others have found to be 
associated with increased CT levels.? These conditions 
must be ruled out before establishing a diagnosis of MTC. 


TABLE S. Diseases Associated with Hypercalcitonemia 
—— a PCS eee eee ae 
Bronchogenic Cancer 
Thyroidal 

e Ectopic 
Breast Cancer 
Other Cancers 
Hypercalcemia 
Chronic Renal Failure 
Pregnancy 
Pernicious Anemia 
Zollinger Ellison Syndrome 
Pancreatitis 


————————————ÀUHÓáÓa 
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APPENDIX: Urine and serum calcitonin values of normal adults assayed with a carboxyl terminal antiserum ( Ab-IV) 


Abnormal Fold 





Normal Indeterminate Abnormal Increases 

Normals Test Serum Urine Serum Urine Serum Urine Serum Urine 
Males Basal E «0.1 «0.25 0.11-0.3 0.26-0.34 >0).30 =>().35 — — 
Males Stim. P «0.14 — 0.46 0.15-0.3 0.47-0.55 =>().30 z0.56 221.5 >2.2 
Males Stim. C-H «0.3 <1.6 0.3-0.5 1.7-1.8 z0.5 =1.90 >, "53 
Males Stim. C «0.2 — 0.69 0.2—0.34 0.70-0.79 >0.35 =>().80 >3 >3 
Males Stim. C-O «0.1 «0.58 0.11-—0.3 0.59—0.69 20.3 0.70 >1.2 >2.8 
Females Basal i <0.02 <0.10 0.02-0.3 0.11-0.24 >0.30 >0.25 — — 
Females Stim. P «0.03 <0.18 0.04—0.3 0.19-0.28 =>0.30 >().29 >1.5 »2.2 
Females Stim. C-H — 0.06 — 0.63 0.07-0.3 0.64—0.73 z0.30 20.74 23 7 
Females Stim. C —0.04 «0.27 0.05—0.3 0.28-0.37 >0.30 =0.38 >3 >3 
Females Stim. C-O <0.02 <().23 0.02=0.3 0.24-0.34 >0.3 =0.35 21.2 22.8 

Serum: ng/ml. Urine: ng/mg creatinine. P: Pentagastrin Infusion. C-H: Calcium Infusion — 1 hr. C: Bolus Calcium Infusion. C-O: Oral 


Calcium. 


Oxygen Content Determined by Acrylamide Polymerization 


Screening of Anticancer Agents, Generation 
of Oxyhemoglobin Dissociation Curves, 


and Potential Applications 


DAVID TAPPER, M.D., ROBERT S. LANGER, JR., Sc.D., HOWARD CONN, M.D., JUDAH FOLKMAN, M.D. 


Many investigators have endeavored to accurately measure 
oxygen content produced or consumed from substrates or tis- 
sues. Most of the techniques currently available are time con- 
suming or exceedingly complex. Many require expensive ap- 
paratus and demand the skills of a highly trained technician. 
We have developed a rapid and sensitive method of measuring 
oxygen content or consumption. This method is based upon the 
time for polymerization of acrylamide gels. The time of acryla- 
mide polymerization is directly proportional to the oxygen 
content of the test medium. We have used this method to gener- 
ate oxyhemoglobin dissociation curves which closely resemble 
those published by Severinghaus and Duvelleroy, as well as 
those we determined by the conventional Van Slyke analysis. 
We have also used this method to measure the oxygen consump- 
tion of tumor cells and to evaluate the effects of Actinomycin, 
cyclohexamide and cytosine arabinoside on Walker 256 ascites 
tumor. The results correlate with the known in vivo effects of 
these drugs on this tumor cell line. Therefore, because of its 
sensitivity and adaptability this method may be useful in a 
variety of clinical and biological situations. 


RADITIONALLY, THE METHOD USED for the meas- 
T urement of oxygen and carbon dioxide content in 
plasma and whole blood is that of Van Slyke and Neill. "4 
Although capable of considerable accuracy, the use of 
the Van Slyke is time consuming (20 min for an oxygen 
analysis in blood), uses 0.5-2.0 ml of blood for each 
test, and requires a skilled operator. The conventional 
Van Slyke has been miniaturized by Natelson.? A blood 
sample of only 0.03 ml is required, thus making the 
method applicable to neonates. However, each deter- 
mination of blood oxygen takes a skilled operator 15 
minutes. Wade et al. in 1953 shortened the time for 
each oxygen analysis by developing a photometric 
method for the estimation of the percentage oxygen 
saturation and oxygen content of blood." Sophistication 
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increased with the development by- Linden et al. of an 
oxygen tension polarographic electrode to measure the 
oxygen content of blood, using a saponinferricyanide 
solution.’ Recent advances in the techniques of gas 
chromatography allow the determination of oxygen in 
blood samples of 200 microliters or less. These current 
techniques, although rapid and accurate, are very ex- 
pensive, complex, and somewhat limited in applicability. 

We have developed a simple, sensitive and inexpen- 
sive method to measure oxygen content. We have used 
this method to generate oxyhemoglobin dissociation 
curves in man and to study the effects of antineoplastic 
drugs in vitro. This semiautomated system measures 
acrylamide polymerization time (APT) and is based 
upon a technique for measuring oxygen content in blood 
previously developed in our laboratory.* Solutions of 
acrylamide will react to form a solid gel in the presence 
of appropriate polymerizing agents. Oxygen is known 
to prolong the polymerization time of acrylamide. 
When oxygen is depleted from the medium. the polym- 
erization time is shortened; therefore, the APT is 
directly proportional to the oxygen content of the 
test media. 

In this investigation, oxyhemoglobin dissociation 
curves were constructed using APT to measure oxy- 
gen content and compared to the curves generated by 
using the standard Van Slyke analysis of oxygen con- 
tent. Because tumor cells, removed from animals. 
actively deplete oxygen from culture media during brief 
incubation, there is a rapid fall in APT. Therefore, 
we evaluated the inhibitory effect of standard anticancer 
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agents on the oxygen uptake by tumor cells. The adap- 
tability and potential applicapility of this novel approach 
to measuring oxygen content are also discussed. 


Methods 


The acrylamide oxygen assay requires three solutions 
in addition to the test sample: the acrylamide solution, 
persulfate and bisulfite solutions to generate initiator 
radicals.? Glass distilled deionized water is used 
throughout. 


Solution A (Acrylamide) 


Acrylamide* 15.5 2 
Hepes buffer 1.19 g 
Bis-acrylamide 0.77 g 


This is dissolved in 50 ml water and adjusted to pH 7.4 
with sodium hydroxide. 


Solution B (Persulfate) 
Ammonium persulfate 0.154 gm dissolved in 50 ml 
water. 


Solution C 
Sodium bisulfite 0.160 gm dissolved in 50 ml water. 





* See Reference 12. 
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Fans 
ACRYLAMIDE 
SOLUTION 


Fic. 1. Apparatus used 
for measuring acrylamide 
polymerization time. Elec- 
tromagnetic field created by 
wire coil tightly wound 
around chamber and spin- 
ning magnet within syringe. 
Interval timer stops when 
gel polymerizes and mag- 
net stops spinning. 


Apparatus and Procedure 


The acrylamide polymerization is determined using a 
semiautomated system (Fig. 1). A half-inch Teflon? 
coated bar magnet is added to a 10 ml plastic syringe 
containing 1.2 ml of solution A. The syringe is then 
placed into a chamber around which 150 turns of Vs" 
copper wire have been wrapped. The chamber with 
syringe is kept in a temperature controlled water bath 
which is mounted on a magnetic stirrer. As a result of 
the magnetic field generated by the stirrer, the bar 
magnet within the plastic syringe starts to rotate, thereby 
inducing a voltage by electromagnetic induction. In 
rapid succession 0.6 ml of Solution B, the sample to be 
tested, and then 0.9 ml Solution C were introduced into 
the plastic syringe. With the addition of Solution C, 
the chemical reaction starts and the electronic counter 
is activated. 

Sample pulses, derived from the spinning bar magnet 
are transformed to digital signals which are then visually 
displayed. The four-digit decimal "time" display is 
continually updated while the bar magnet is rotating 
and generating a signal voltage. When polymerization 
occurs, the bar magnet stops and no further elapsed- 
time update pulses are generated. Hence the time for 
acrylamide polymerization to occur is frozen in the 
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four-digit readout, based upon its last update pulse 
(see appendix). 


Experiments and Results 
Generation of Oxyhemoglobin Dissociation Curves 


Dissociation curves were obtained with fresh heparin- 
ized blood drawn from eight normal adult volunteers. 
Full oxygenation was approached in one portion using 
a humidified mixture of 95% air and 5% N, and desig- 
nated ''O,Hb." An identical portion, designated Hb", 


TABLE 1. Determination of Oxygen Content by Acrylamide 
Polymerization Technique of Whole Blood 
of Eight Volunteers 





Acrylamide O, 

Blood Polymerization Content Po, 
Sample Time sec. Vol. % % Sat. mm/Hg 
ne, a ee ed 

M.L. 63.0 7.0 31.0 18.0 

70.6 8.3 36.8 21.0 

94.3 12.0 $3.3 29.0 

133.0 16.0 71.9 38.0 

221.8 22.8 100.0 119.5 

C.S. 54.5 6.9 31:5 19.5 

60.6 8.5 38.8 23.0 

76.2 12.0 54.8 31.5 

109.6 17.4 79.4 47.0 

150.0 22.1 100.0 128.0 

F.S. 52.6 7.1 34.5 21.0 

61.1 9.2 44.8 26.0 

80.4 12.8 62.3 33.5 

108.2 17.0 82.7 49.5 

159.1 20.8 100.0 135.0 

D.W. 47.6 4.8 22.6 15.0 

54.0 6.7 31.6 19.0 

66.6 9.4 46.7 25.0 

95.7 [m3 74.1 38.5 

141.0 21.4 100.0 117.5 

ET, 54.7 +3 31.1 17.0 

61.9 9.7 41.3 21.5 

74.1 13.4 587.1 29.5 

86.5 16.3 69.4 38.0 

127.0 23.7 100.0 124.0 

R.H. 79.6 9:2 43.4 22.0 

88.2 10.8 51.0 24.0 

103.5 13.2 62.2 33.0 

123.3 15.7 74.0 40.0 

180.0 21.4 100.0 132.0 

H.C. 71.4 8.9 41.7 20.5 

87.2 10.3 48.3 22.9 

109.7 12.9 60.5 28.5 

119.8 13.9 65.2 31.5 

231.0 21.6 100.0 131.0 

D.K. 52.8 5.6 27.6 18.5 

68.3 9.1 44.9 22.0 

82.6 1.5 56.7 28.0 

108.6 13.1 74.4 40.0 

165.0 20.5 100.0 128.0 
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ACRYLAMIDE POLYMERATION TIME (APT) 


O 5 IO 5 20 25 
OXYGEN CONTENT (ml/lOOml) 


Fic. 2. Acrylamide polymerization time' converted to oxygen 
content. (A) fully oxygenated blood (O,Hb). (B) acrylamide 
blank. Solid line represents standard curve for each blood 
sample. To determine the oxygen content of any mixed blood 
sample, only the APT needs to be measured. 


was subjected to a humidified mixture of 95% N, and 
576 CO». The nearly fully oxygenated and fully deoxy- 
genated samples were thén mixed to give 0, 25, 50, 75 
and 100% oxygenated blood in 2% ml plastic syringes 
containing three 1 mm diameter glass mixing beads. 
Residual air was expelled from each syringe. The 
acrylamide polymerization time of each sample was 
determined using 0.3 ml of the blood mixture as the 
test sample. A standard curve was determined at the 
beginning of the experiment, and the APT of each 
sample was converted to oxygen content. 

In addition to polymerization time, each blood sample 
was analyzed for Po, and pH at 37°. Oxyhemoglobin 
saturation of blood was corrected to pH 7.4 according 
to Severinghaus assuming a base excess = 0. 

In vitro shifts of the oxyhemoglobin dissociation 
curve were obtained by adding .4M sodium iodo- 
benzoate (pH = 7.2), 8% by volume to whole blood. 
A graph of log % saturation/1-% saturation versus 
log Po, permitted easy calibration of P50 (the Po, at 
which the hemoglobin is 50% saturated). 

The APT is directly proportional to the oxygen 
content in the blood. Table 1 depicts the polym- 
erization time, oxygen content and per cent satura- 
tion of the mixed blood samples from the normal 
volunteers. 


LOG YA-Y 


e - APT 
@ - DUVELLEROY 
A - SEVERINGHAUS 





IO — i2. tS 14 d$, 16. tt? Ww 9 


LOG Po, (mmHg) 


Fic. 3. Statistical analysis comparing APT to other methods. 
The line shown was developed by linear least squares regression 
analysis. APT represents oxygen content from two volunteers at 
varying per cent saturation. Duvelleroy represents oxygen content 
from one volunteer as measured by the oxyhemoglobin dissocia- 
tion analysis at varying per cent saturation. Severinghaus data 
is calculated from Severinghaus béood-gas calculator using various 
per cent saturation. 


The APT was converted to oxygen content after 
the standard curve for each individual's blood was 
determined. The two reference points on the standard 
curve were the nearly fully oxygenated blood, "O,Hb" 
and the acrylamide solution which was essentially 
devoid of oxygen (Fig. 2). The polymerization time 
of O,Hb was plotted against its oxygen content, 
which was calculated assuming full oxyhemoglobin 
saturation as follows: 


O, content sat. = O, cap. + 0.0031 Po, sat. 


where: O, content sat. = O, content at Po, necessary 
for (Equation 1) full saturation. 


O; cap. = Hb g/ml x 1.39 ml Oj/g Hb 
Po, sat. — Po, Hb sample 


The polymerization time of the acrylamide blank 
correlated with that of blood with zero oxygen 
content regardless of hematocrit. This finding obviated 
the necessity of producing completely deoxygenated 
blood. 
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The per cent saturation of each sample was cal- 
culated as follows: 


O, content mix — (0.0031 Po, mix) 


Ot Sat. O, = O 
2 Cap. 


where: 


9o Sat. O, = per cent saturation 
O» content mix = O, content of mixed sample 
Po, mix = Po, mixed sample 
O» cap. = O, capacity (Equation 1) 


Figure 3 shows a linear least squares regression 
analysis comparing the APT, the oxyhemoglobin 
dissociation analyzer of Duvelleroy,? and the blood 
gas calculator of Severinghaus.'' The slope of the 
line determined by the APT was .25, compared to that 
of .26 by the method of Duvelleroy, and .25 by 
Severinghaus. As can be seen, the oxyhemoglobin 
dissociation curve determined by API compares 
favorably with those obtained by the other published 
methods. 

Table 2 demonstrates the effect of the addition of 
sodium iodobenzoate on the polymerization time and 
the P50. Figure 4 is a representative example of the 
predicted shift to the right of the P50 with the addi- 
tion of sodium iodobenzoate. 


Rapid Screening of Anticancer Agents 


Ascites-phase Walker 256 carcinoma was grown in 
21 day old white CD rats weighing about 100 g. Cell 
suspensions were prepared as previously described." 
Three standard anticancer agents were tested against 
this tumor cell line. Actinomycin D which presumably 
inhibits RNA synthesis by binding to the sites on the 
DNA template where RNA polymerase ordinarily 
functions, was added in a concentration of 0.13 
mg/ml. Cytosine arabinoside which inhibits DNA 
polymerase leading to inhibition of DNA synthesis, 
and cyclohexamide which causes the arrest of protein 
synthesis were each added as 100 mg/ml.? 


TABLE 2. Effect of Sodium Iodobenzoate on the P50 of Whole Blood 





APT- P350 
Norma! blood 


Blood Normal - 
Sample Blood 0.8% NalC;H,COO A P50 
(sec) 

BENE CNN Nat M Tpreccun o NNNM 
LT. 25.1 33.1] 8.0 
H.C. 25.1 29.5 4.4 
D.W. 23.4 30.2 6.8 
F.S. 24.6 29.5 4.9 
D.K. 24.6 30.9 6.3 
GS; 25.1 35.5 10.4 
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Fic. 4. Representative plot for whole blood J.T. using acrylamide 
polymerization technique. The predicted shift to the right in the 
P50 is demonstrated by the addition of 0.8% by volume of 0.4 M 
sodium iodobenzoate to an identical volume of whole blood. 
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FiG. 5. Oxygen consump- 
tion by tumor cells. Rapid 
uptake of oxygen by tumor 
cells reflected by an abrupt 
fall in acrylamide polymeri- 
zation time. APT is un- 
changed in fully saturated 
medium. 
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Two-tenths milliliter of the selected antineoplastic 
agent dissolved in Medium 199 was added to the cell 
suspension. A second sample of equal volume without 
drug served as a control. The APT was determined 
hourly for each sample over a three hour period. The 
APT for each sample was converted to oxygen content 
and compared for each group tested. Mean rates of 
oxygen consumption of control and experimental 
samples were compared and the percentage decrease 
in oxygen uptake was calculated for each drug. Cell 
viability was assessed with the trypan blue exclusion 
technique.? 

Tumor cells consumed oxygen from culture media 
during brief incubation, and this reduction in oxy- 
gen content was detected by a decreased APT 
(Fig. 5). 

The APT could be conveniently expressed in terms 
of oxygen content using a curve generated for each 
group of cells tested. The two reference points 
were fully saturated culture media and the deoxy- 
genated acrylamide solution. The Po, of the Medium 
199 was determined hourly. The solubility constant 
of Medium 199 was 0.003 as determined by the Van 
Slyke method.* The correlation coefficient of the APT 
of the Medium 199 when plotted against the Po, of 
the Medium 199 was 0.96. 

The effect of the anticancer agents on the oxygen 
uptake of a tumor cell suspension indicated major 
differences in response and rates of oxygen consump- 
tion (Table 3). The inhibitory effect of the anticancer 
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agents against Walker 256 can be compared after one 
hour of incubation. Figure 6 shows that after one hour 
Actinomycin was responsible for an 80% inhibition. 
Cytosine arabinoside and cyclohexamide were far less 
effective, resulting in only a 30% and 40% inhibition 
respectively. 


Discussion 


These studies show that oxygen content can be 
measured rapidly and precisely by the acrylamide 
polymerization method. We were able to generate 
oxyhemoglobin dissociation curves and measure oxy- 
gen consumption by tumor cells without modification 
of the apparatus. 

This method provides an oxyhemoglobin dissocia- 
tion curve for human whole blood which is almost 
identical with that of Duvelleroy et al.,* Severinghaus,!' 
and the conventional curve determined by the Van 
Slyke gasometric technique. The advantages of the 
acrylamide polymerization technique are its rapidity 
and technical simplicity. Conventional multipoint tech- 
niques require the measurement of blood oxyhemo- 
globin saturation at known partial pressures of oxy- 
gen and constant pH.' Conversely, the "'mixing 
technique” of Edwards and Martin requires measure- 
ment of blood oxygen pressure of mixtures of precise 
quantities of deoxygenated and fully oxygenated 
whole blood.? Small errors in mixing volumes and 
incomplete deoxygenation lead to significant errors. 
The dynamic method of Düvelleroy et al.? produces 
a complete oxyhemoglobin dissociation curve as a 
known volume of oxygen gas diffuses into a known 
volume of deoxygenated blood. In addition to the 
difficulty in obtaining fully deoxygenated blood, the 
equipment is costly and complex. 

With the acrylamide polymerization technique, a 
sample of fully oxygenated blood is needed. The 


TABLE 3. Effect of Anticancer Agents on the Oxygen Consumption 
of Tumor Cells 





Mean Oxygen Consumption 
(per 10* cells/hr) 


———— P € — — M ————— a 


Group I 
Actinomycin treated 14+ 0.3 pl 
Control 6.8 + 0.5 ul 
Group II 
Cytosine arabinoside r 
treated 8.7 = 0.7 iJ 
Control cells 23.0 = 1.1 gd 
Group III 
Cyclohexamide treated 3.2 + 0.4 ul 
Control cells 9.0 + 0.5 ul 
eee no Na 
Control represents tumor cells not exposed to drug. N = 15 for 


each test. 
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Fic. 6. Inhibition of oxygen uptake. Effect of drugs on oxygen up- 
take by tumor cells after one hour of incubation. Actinomycin inhibits 
oxygen uptake by 80%. 


NO DRUG 


acrylamide blank is an accurate representation of 
deoxygenated blood. After these two points are 
determined, a standard curve is drawn. The oxygen 
content of any unknown blood sample is calculated 
based on the APT of that sample. Following 30 
minutes of blood-gas equilibration, a four- or five-point 
oxyhemoglobin equilibrium curve requiring 0.3 ml for 
each point may be determined with the acrylamide 
polymerization technique in less than 15 minutes. The 
Van Slyke method requires 80—90 minutes and 7.5 ml 
of blood. 

Most of the techniques currently in use to test 
antineoplastic agents require growth in tissue culture 
for several days prior to drug challenge. The measure- 
ment of the uptake of radioactive precursors of drug- 
treated cells, as well as the measurement of the 
production of total protein, nucleic acid, and lactic 
acid, have been used to evaluate the effectiveness 
of chemotherapeutic agents. However, these methods 
are highly technical, time consuming, and expensive. 
Therefore, measuring the changes in exygen consump- 
tion by acrylamide polymerization could potentially 
be used directly on tumor cells removed from biopsy 
material. In addition, one might be able to rapidly 
screen a variety of newer agents of unknown po- 
tential against cell lines and compare the changes in 
oxygen consumption with that of known agents 
against the same tumor lines. In the present study, 
the inhibitory effect of the drugs as measured by 
acrylamide polymerization correlated with the known 
in vivo effects on Walker carcinosarcoma. * 


Potential Applications 


The apparatus used to measure the APT has been 
in almost continuous use for three years without the 
need for any major repair of its component parts. 





* Frei, T., Wodinsky, I.: Personal communication, 1974. 
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Because the acrylamide polymerization method for 
measuring Oxygen consumption is both simple to per- 
form and inexpensive, it may possibly be adapted to 
measure Oxygen consumption in a variety of clinical 
and biological situations. 

For example, in the presence of the appropriate 
Oxidase or oxygenase, biochemicals which act as sub- 
strates for these enzymatic reactions could be assayed. 
Such compounds would include catechols, cholesterol, 
pyruvate, galactose, oxylate, xanthine, histamine, 
urate, glycine, alcohols, amines, and tryptophan. The 
acrylamide polymerization method may be particularly 
useful for assaying small volume solutions or minute 
quantities of chemicals. 


Appendix: Electronic Design 


Figure 7 is a block diagram of the concepts em- 
ployed in the electronic counter. Conversion of the 
induced voltage, within the pickoff cell, to a digital 
signal is performed by the elements contained within 
the block designated — Pickoff Signal Conditioner — 
(Fig. 7). The electromagnetically induced voltage 
within the pickoff coil is differentially amplified by a 
single-gain stage (K — 82) AC coupled and attenuated 
prior to level detection. The trip point of the level 
detector was established so that no pulses were 
generated when the stirrer was operated at a higher 
speed. Reliable trigger operation of the level detector 
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was set so that the magnetic stirrer could operate at 
settings from 3.5 to 8.0. 

Once the voltage into the level detector exceeds a 
specified value, an output logic signal is generated. 
These output pulses, although frequency locked to the 
pickoff signal, are not locked to signals derived from 
the 400 kHz crystal oscillator. Because of this. the 
output pulses from the level detector are referred 
to as asynchronous pulses and are converted to 
synchronous pulses in the synchronizing block. 

To prevent reading out incorrect elapsed-time data, 
while the decade counters are changing, the asyn- 
chronous pulses from the level detector are converted 
to coherent timing pulses locked to the basic 400 
kHz temperature-compensated crystal oscillator. The 
400 kHz signal from the crystal oscillator is counted 
down to Hz by four divide-by-ten integrated-circuit 
counters. From this, two timing signals (20 Hz and 
10 Hz) are developed by appropriate binary divides. 

Prior to making an elapsed-time measurement, 
circuitry within the time-interval section must be reset. 
The counter reset button located on the front of the 
counter (Fig. 1), activates the start-x memory element 
which in turn forces the four stages of decade coun- 
ters to return to zero; and the visual display is reset 
to zero. Counting is begun by a start pulse obtained 
from a pressure sensitive switch connected to the 
counter (Fig. 7). 


ASYNCHRONOUS 
PULSES 
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DETECTOR 





COHERENT TIMING 
PULSES 
SYNCHRONIZER 


COUNTERS *2 RESET 
40H START 
(DIVIDE BY 2 
& 4) MEMORY 
START ELEMENT 





Fic. 7. Block diagram, elec- 
tronic counter. The electro- 
magnetic signal is amplified 
and converted to strobe 
pulses which count the 
elapsed seconds and record 
the time of polymerization 


on the display. ENR 
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Once the elapsed-time cycle has started, the count- 
ing process is fairly straightforward. A 10 Hz clock is 
fed into the first stage of a divide-by-ten (decade) 
counter. fts last stage (fourth) provides a pulse for 
every 10 cycles of the input frequency or once per 
second. The remaining decade-counter stages operate 
in a similar manner—the last output of one decade 
counter feeds the clock input of the succeeding in- 
put stage, etc. 

Each decade-counter stage has four unique parallel 
outputs which reflect the number of input cycles of 
time counted. For example, the four outputs of the 
first decade counter indicate time 0—0.9 seconds in 
0.1 second increments, the second decade counter 
indicates time 0—9 seconds in ] second increments, 
etc. All decade-counter outputs!" are continually 
changing once the measurement cycle has started and 
are the inputs to the strobed counter registers. 
The 16 decade-counter outputs are interrogated by 
the strobe pulses and stored in the strobed counter 
registers. These registers are continually refreshed by 
the strobe pulses and refiect remaining time. When 
the last strobe pulse is generated (just prior to 
polymerization), the contents of the strobed count 
registers are updated, thereby, storing the elapsed 
time from start to polymerization. 

Time weighting of each of the 16 output lines of 
the strobed counter registers is similar to those of the 
decade counters. These lines undergo combinatorial 
logic to convert four lines of each register into 
seven lines for visual display purposes for each 
decimal number. Based upon a four-digit display, 
elapsed time up to 999.9 seconds, with 0.1 second 
resolution, can be displayed. 

A 400 kHz temperature-compensated crystal os- 
cillator is utilized in the counter. A single +5V dc 
power supply was used. Typical power consumption 
of the electronic counter is 5 watts. 
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NEW TECHNIQUE IN THE TREATMENT 
OF DEEP DERMAL HAND BURN 


ENZYMATIC DEBRIDEMENT 


hr 
U 
> 





WITH IMMEDIATE GRAFT" 





2 hours postburn on 
admission 


Technique: 





24 hours postburn 





Graft applied 24 hours 
postburn 





5 days postburn 


Advantages: 


1. Apply TRAVASE® Ointment (Sutilains Ointment, NF) e Preserves viable tissue 
upon admission (within 24 hours of burn injury). e Achieves early skin covey 
2. Repeat every 12 hours until debridement produces e Initiates early range of motion 


punctate dermal bleeding. 


3. After 24 hours, if debridement is incomplete, add an 


appropriate antimicrobial. 


e Reduces likelihood of blood loss and surgery 


e Shortens hospitalization and period of disability 


e Minimizes hypertrophic scarring 


4. Graft as soon as punctate dermal bleeding is produced 


(within 24 to 36 hours postburn). 


5. Remove dressings four days postgraft and initiate 


return to motion. 


The use of this new technique, utilizing TRAVASE® 
Ointment, is an interesting development in the treatment 
of deep dermal hand burns. The speed of debridement 
and rapidity of healing obtained with TRAVASE 
Ointment makes this new technique possible. 


TRAVASE® Ointment 
(Sutilains Ointment NF) 


Indications: For wound debridement. TRAVASE Oint- 
ment is indicated as an adjunct to established methods 
of wound care for biochemical debridement of the 
following lesions: 


Second and third degree burns 

Decubitus ulcers 

Incisional, traumatic, and pyogenic wounds 
Ulcers secondary to peripheral vascular disease 


Contraindications: Application of TRAVASE Ointment 
IS contraindicated in the following conditions 


Wounds communicating with major body cavities 

Wounds containing exposed major nerves or nervous 
tissue 

Fungating neoplastic ulcers. 

Wounds in women of child-bearing potential—because 
of lack of laboratory evidence of effects of 
TRAVASE Ointment upon the developing fetus 


Warning: Do not permit TRAVASE Ointment to come 
into contact with the eyes. If contact is made, immedi- 
ately rinse with copious amounts of water. preferably 
sterile 


Precautions: A moist environment is essential to 
optimal activity of the enzyme Enzyme activity may 


also be impaired by certain agents (see package insert) 
Although there have been no reports of systemic 
allergic reaction in humans, studies have shown that 
there may be an antibody response in humans to 
absorbed enzyme material 


Adverse Reactions: Consist of mild, transient pain 
paresthesias, bleeding and transient dermatitis. Pain 
usually can be controlled by administration of mild 
analgesics. Side effects severe enough to warrant dis- 
continuation of therapy occasionally have Occurred 


If bleeding or dermatitis occurs as a result of the 
application of TRAVASE Ointment, therapy should be 
discontinued. No systemic toxicity has been observed 
as a result of the topical application of TRAVASE 
Ointment 


DOSAGE AND ADMINISTRATION: STRICT 
ADHERENCE TO THE FOLLOWING IS REQUIRED 
FOR EFFECTIVE RESULTS OF TREATMENT 


1. Thoroughly cleanse and irrigate wound area with 
sodium chloride or water solutions. Wound MUST 
be cleansed of antiseptics or heavy-metal anti- 
bacterials which may denature enzyme or alter 
substrate characteristics (e.g., hexachlorophene 
silver nitrate, benzalkonium chloride, nitrofurazone) 


2. Thoroughly moisten wound area either through 
tubbing, showering, or wet soaks (e.g., sodium 
chloride or water solutions) 


TRAVASE ^ 


(Sutilains Ointment, NF) 


1. Lassa R: Presentation at American Plastic & Reconstructive Surgery Meeting 
and Hand Society Meeting, Hollywood, FL, November, 1978 


3. Apply TRAVASE Ointment in a thin layer assuring 
intimate contact with necrotic tissue and complete 
wound coverage extending ': to 4 inch beyond the 
area to be debrided 


4. Apply loose wet dressings 


9. Repeat entire procedure 3 to 4 times per day for best 
results 


How Supplied: TRAVASE Ointment (Sutilains Ointment. 
NF) is supplied sterile in one-half ounce (14.2 gm) 

tubes. Each gram contains 82,000 casein units of 
proteolytic activity in a hydrophobic ointment base 


The ointment must be stored under refrigeration at 
2° to 8°C (35° to 46°F) 


U.S. Patent No. 3,409,719 
8-19-20-137A 


AK. 


FLINT LABORATORIES 


DIVISION OF TRAVENOL LABORATORIES, INC 
Deerfield, Illinois 60015 


August 1976 


©Copyright 1979 Travenol Laboratories. Inc 





Don't hesitate to use... 


Talwin LACTATE 


pentazocine lactate injection, NF 


Relieves Pain of a Moderate to Severe Nature. 
ver 1 billion parenteral and oral doses used worldwide 


Infrequent Morphine-like Adverse Effects: 
W Severe respiratory depression Bi Constipation Bi Hypotension @ Urinary retention 
While others such as nausea and dizziness are more common. 


RARELY REPORTED REACTIONS include those of a psychiatric nature. Even the most acute CNS reactions— 
hallucinations (usually visual) —have cleared spontaneously within a period of hours. Such patients should be closely 
observed. There have been instances of psychological and physical dependence on Talwin in patients with a history of 
drug abuse. Such patients should be closely supervised when long-term therapy Is contemplated. See paragraph on drug 


dependence on next page. 


Pain relief proven: 


Clinical proof of efficacy was determined 
in a wide variety of disease entities." 
Cardiovascular: Of 142 patients, 8495 had excellent to good relief. 


Gastrointestinal: Of 134 patients (including those with malignancy), 
90% had excellent to good relief. 


Malignar Cy: Of 214 patients, 8276 had excellent to good relief. 
Urology: Of 232 patients, 72% had excellent to good relief. 
Miscellaneous: Of 245 patients, 80% had excellent to good relief. 


"All doses of Talwin. (30 mg Talwin lactate was the most common dose used.) Data on file at Winthrop Laboratories 
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Potent — Dependable —Analgesic 


Talwin LACTATE 


"pentazocine lactate injection, NF 


Relieves pain of a moderate 
to severe nature. 


Please consult full prescribing information 
before prescribing. A summary follows: 

Talwin is intended for the relief of moder- 
ate to severe pain. 30 mg is usually as 
effective an analgesic as morphine 10 mg 
or meperidine 75 to 100 mg. The duration 
of analgesia may sometimes be less than 
that of morphine. Analgesia usually occurs 
within 15 to 20 minutes after intramuscular 
or subcutaneous injection and within 2 to 
3 minutes after intravenous injection. Tal- 
win isa weak narcotic antagonist with seda- 
tive activity. Talwin may also be used for 
preoperative or preanesthetic medication 
and as a supplement to surgical anesthesia. 


CONTRAINDICATION 
Hypersensitivity to pentazocine. 


WARNINGS 

Drug Dependence. Special care should be 
exercised in prescribing pentazocine for 
emotionally unstable patients and for those 
with a history of drug misuse. Such patients 
should be closely supervised when long- 
term therapy is contemplated. There have 
been instances of psychological and physi- 
cal dependence on Talwin in patients with 
such a history and, rarely, in patients with- 
out such a history. Abrupt discontinuance 
following the extended use of parenteral 
Talwin has resulted in symptoms such as 
abdominal cramps, elevated temperature, 
rhinorrhea, restlessness, anxiety, and 
lacrimation. Even when these occurred, 
discontinuance has been accomplished 
with minimal difficulty. In the rare patient 
in whom more than minor difficulty has 
been encountered, reinstitution of paren- 
teral Talwin with gradual withdrawal has 
ameliorated the patient's symptoms. Sub- 
stituting methadone or other narcotics for 
Talwin in the treatment of the Talwin absti- 
nence syndrome should be avoided. 


In prescribing parenteral Talwin for chronic 
use, particularly if the drug is to be self- 
administered, the physician should take 
precautions to avoid increases in dose and 
frequency of injection by the patient and to 
prevent the use of the drug in anticipation 
of pain rather than for the relief of pain. 


Just as with all medication, the oral form of 
Talwin is preferable for chronic administra- 
tion. 


Tissue Damage at Injection Sites. Severe 
sclerosis of the skin, subcutaneous tissues, 
and underlying muscle have occurred at 
the injection sites of patients who have re- 
ceived multiple doses of pentazocine lac- 
tate. Constant rotation of injection sites is, 
therefore, essential. In addition, animal 
studies have demonstrated that Talwin is 


tolerated less well subcutaneously than 
intramuscularly. 


Head Injury and Increased Intracranial 
Pressure. Talwin may elevate cerebrospinal 
fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, 
intracranial lesions and a preexisting in- 
crease in intracranial pressure. Talwin may 
obscure the clinical course of patients with 
head injuries. Talwin should be used with 
extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of Talwin 
during pregnancy (other than labor) has 
not been established. Although no terato- 
genic or embryotoxic effects have been re- 
ported in animals, Talwin should be admin- 
istered to pregnant patients (other than 


labor) only when potential benefits out- 


weigh possible hazards; and cautiously in 
labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic 
dosage, rarely, transient hallucinations 
(usually visual), disorientation, and con- 
fusion may occur. Observe such patients 
carefully and check vital signs. Use caution 
if the drug is reinstituted since the acute 
CNS manifestations may recur. 


Usage in Children. Not presently recom- 
mended under 12. 


Ambulatory Patients. Since sedation, dizzi- 
ness, and occasional euphoria have been 
noted, ambulatory patients should be 
warned not to operate machinery, drive 
cars, or unnecessarily expose themselves 
to hazards. 


PRECAUTIONS 

The possibility that Talwin may cause respir- 
atory depression should be considered. 
Talwin should be used with caution in pa- 
tients with respiratory depression, severely 
limited respiratory reserve, bronchospasm, 
cyanosis, renal or hepatic dysfunction. 
Caution should also be used with patients 
prone to convulsive disorders and those 
about to undergo biliary surgery. As with 
other strong analgesics, use with caution 
in patients with myocardial infarction who 
have nausea or vomiting. Patients previ- 
ously given narcotics, including meth- 
adone, may experience withdrawal symp- 
toms after receiving Talwin. 


ADVERSE REACTIONS 

The most commonly occurring reactions 
are: nausea, dizziness or lightheadedness, 
vomiting, euphoria. 


Dermatologic Reactions: Soft tissue indur- 
ation, nodules, and cutaneous depression 
can occur at injection sites. Ulceration 
(sloughing) and severe sclerosis of the 
skin and subcutaneous tissues (and, rarely, 
underlying muscle) have been reported af- 
ter multiple doses. 


Infrequently occurring reactions are— 
respiratory: respiratory depression, dysp- 
nea, transient apnea in a small number of 
newborn infants whose mothers received 
Talwin during labor; cardiovascular: circula- 
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tory depression, shock, hypertension; CNS 
effects: sedation, alteration of mood 
(nervousness, apprehension, depression, 
floating feeling), dream£; gastrointestinal: 
constipation, dry mouth; dermatologic in- 
cluding local: diaphoresis, sting on injec- 
tion, flushed skin including plethora, der- 
matitis including pruritus; other: urinary 
retention, headache, paresthesia, altera- 
tions in rate or strength of uterine con- 
tractions during labor. 


Rarely reported reactions include— neuro- 
muscular and psychiatric: muscle tremor, 
insomnia, disorientation, hallucinations; 
gastrointestinal: taste alteration, diarrhea 
and cramps; ophthalmic: blurred vision, 
nystagmus, diplopia, miosis; hematologic: 
depression of white blood cells (especially 
granulocytes), which is usually reversible, 
moderate transient eosinophilia; other: 
tachycardia, weakness or faintness, chills, 
allergic reactions including edema of the 
face, toxic epidermal necrolysis. 


DOSAGE AND ADMINISTRATION 
Adults, Excluding Patients in Labor. The 
recommended single parenteral dose is 30 
mg by intramuscular, subcutaneous, or in- 
travenous route. This may be repeated 
every 3 to 4 hours. Doses in excess of 30 
mg intravenously or 60 mg intramuscularly 
or subcutaneously are not recommended. 
Total daily dosage should not exceed 360 
mg. 


See Warnings in package insert as to rec- 
ommended sites and routes of administra- 
tion. 


Patfents in Labor. A single, intramuscular 
30 mg dose has been most commonly 
administered. 


CAUTION. Talwin should not be mixed in 
the same syringe with soluble barbiturates 
because precipitation will occur. 


OVERDOSAGE 

Oxygen, parenteral naloxone, intravenous 
fluids, vasopressors, assisted or controlled 
ventilation, and other supportive measures 
should be employed as indicated. Talwin 
is not subject to narcotic controls. 


HOW SUPPLIED 

Uni-Amp* — Individual unit dose ampuls of 
1 mi (30 mg), 1% ml (45 mg), and 2 ml (60 
mg) in boxes of 25. 


Ampuls of 1 ml (30 mg), 1% ml (45 mg), 
and 2 ml (60 mg) in (nested) boxes of 25. 


Each 1 ml contains pentazocine lactate 
equivalent to 30 mg base and 2.8 mg 
sodium chloride, in water for injection. 


Multiple dose vials of 10 ml, each 1 ml con- 
taining pentazocine lactate equivalent to 
30 mg base, 2 mg acetone sodium bisulfite, 
1.5 mg sodium chloride, and 1 mg methyl- 
paraben as preservative, in water for injec- 
tion. Boxes of 1. 


trithrop | 


90 PARK AVENUE 


NEW YORK, N.Y. 10016 WNT5428 


ANCEF gets to the site 


brand of sterile 


cefazolin sodium 


(lyophilized) 





to help eliminate i 


. infections: | 


Most infections can be treated with 500 mg. 
or | gram of 'Ancef every 8 hours. 


*'Ancef is indicated in the treatment of the following 
serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic 
streptococci. 

Injectable benzathine penicillin is considered to be the 
drug of choice in treatment and prevention of streptococcal 
infections, including the prophylaxis of rheumatic fever. 
'Ancef is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy of 
‘Ancef’ in the subsequent prevention of rheumatic fever are 
not available at present. 

Urinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 

Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolytic streptococci and other strains of streptococci. 
Biliary tract infections due to Escherichia coli, various strains 
of streptococci, Proteus mirabilis, Klebsiella species, and 
Staphylococcus aureus. 

Bone and joint infections due to Staphylococcus aureus. 
Genital infections (i.e., prostatitis, epididymitis) due to 
Escherichia coli, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 


Septicemia due to Streptococcus pneumoniae (formerly D. 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to 'Ancef. 


ANCEF iv 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED 





* Injection: 250 mg., 500 mg., and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM, 


SK&F) IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS. 

Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITUTED, 
CAREFUL INOUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO- 
SPORINS AND PENICILLIN. CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSLY IN PENICILLIN- 
SENSITIVE PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients have 
been reported to have had severe reactions (including anaphylaxis) to 
both drugs. 

Any patient who has demonstrated some form of allergy, particularly 
to drugs, should receive antibiotics cautiously. No exception should be 
made with regard to ‘Ancef’. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Usage in Infants: Safety for use in prematures and infants under 1 
month of age has not been esfablished. 

Precautions: Prolonged use »f ‘Ancef’ may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential. 

When 'Ancef' is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine 
of patients on ‘Ancef’ has occurred with Clinitest® tablets solution. 
Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred. 
Hepatic ad Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia, 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis. 

How Supplied: Ancef® (sterile cefazolin sodium, SK&F)— supplied in 
vials equivalent to 250 mg., 500 mg., or 1 gram of cefazolin; in "Piggy- 
back" Vials for intravenous admixture equivalent to 500 mg. or 1 gram 
of cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 

10 grams of cefazolin. 


Smith Kline GFrench Laboratories 
Philadelphia, Pa. 
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a SmithKline company 


W*N--€ TH*T M"KE 


CESAREAN 
SECTION 


\ Postpartum recovery for Mary 
) Edwards was as comfortable as 
could be expected. After closure, 
a Non-Adhering Vaseline € 
Petrolatum Gauze Dressing was 
placed directly over the wound, 
followed by dry gauze and an outer 
wrap. Twenty-four hours postsurgery. 
there was only a normal release of 
light drainage from the suture line. 
Because a Non-Adhering Dressing 
was used between the wound and 
the dry gauze, there was no sticking 
during dressing change — no discom- 
fort to the patient. 














Chie SR TN and ni i 
m | KIN GRAFT 

Michael Kelly, a volunteer fireman, experi- 
enced a severe burn on his left forearm 

which required subsequent grafting. To help 
provide adequote protection of the donor site 
during healing ond to provide mild medication, 
a Chesebrough-Pond's Non-Adhering Scarlet 
Red Ointment Dressing was placed directly on 
the wound. During removal, the dressing also 
helped prevent damage to«new tissue growth 
and further discomfort to the patient. And 

for hospital staff, this conveniently pre- 
packaged dressing had an added advantage 
in that it eliminated the staining and bother of 
in-hospital preparations. 


M. FACIAL 
RECONSTRUCTION 


ER Britt Svensson, 18, was involved in an auto- 
B mobile accident during which she sustained 
several minor facial lacerations, abrasions 

and a broken nose. Superficial tissue loss 
was evident, and nose cartilage and over- 
lying skin needed support. Following surgical 
repair, a protective, Non-Adhering Xercform 
qu. Petrolatum Dressing was used to help prevent 
ES" unnecessary loss of tissue fluids, to help prevent 
disruption of the healing tissue during dressing 
change, and to maximize patient comfort. Since a 
Chesebrough-Pond's Non-Adhering Dressing readily 
conforms to all facial contours — actually clings without 
sticking — it was of particular value in this reparr. : 
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APPENDECTOMY 


Seven-year-old David Garcia complained of a ' bellyache:' His doctor s 
diagnosis of appendicitis was made early, and removal of the appendix 
followed immediately. All layers of the incision were closed. Drainage 
was minimal. A mildly medicated, mildly deodorizing, protective dressing 
— Xeroform Petrolatum Dressing — was placed directly on the wound 

to help prevent unnecessary loss of tissue fluids, and sticking and 
discomfort to this young patient during dressing changes. 


Chesebrough Ponds Inc. 


HOSPITAL PROOUCTS OIVISION 
GREENWICH. CONNECTICUT 06830 


ELT DRES ED LILT 


START WITH A GOOD 
FOUNDATION: 

A CHESEBROUGH-POND’S 
NON-ADHERING DRESSIN 
UNDER THE DRY GAUZE 
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A Chesebrough-Pond's Non-Adhering Dressing next to the 
wound helps avoid trauma and pain during dressing change. 
It actually clings without sticking, conforming to all body 
contours. Dressing removal is easier and more comfortable — 
wound healing remains undisturbed. 

Additionally it helps protect the wound from environmental 
contamination...helps prevent air and moisture borne 
contaminants from reaching the wound. Helps prevent 
unnecessary loss of tissue fluids. 


Convenient sizes and packaging; available through surgical 
supply distributors. 


CHESEBROUGH-POND’S 
NON-ADHERINC 
DRESSINGS 


Gentle protectioi 
— on thi 
healing woun 





The situations above represent onl 
a tew of the many effective applic 
tions for Chesebrough-Pond' 
Non-Adhering Dressings. Names anc 
patient profiles, however, are fictitiou: 
and do not represent actual case historie: 


New! 


. SURGICAL 
ENDOCRINOLOGY 


Clinical Syndromes 


Edited by 
STANLEY R. FRIESEN, M.D., Ph.D.(Surg.) 
with 28 contributors 


Here is up-to-the-minute, useable information 
on the known endocrine syndromes requiring 
the attention of surgeons and other physicians. 
The book encompasses all the surgically signifi- 
cant endocrinopathies, both common and rare, 
all ages of patients, from the newborn to the 
elderly, and all accepted techniques of clinical 
and laboratory diagnosis, as well as surgical and 
conservative management. 


The relevant basic sciences are integrated with 
current diagnòstic and therapeutic techniques. 
Each of the contributors is a leading authority 
writing on his own area of special interest. 


Among the unique features of this text you ll 
find an illuminating commentary on each 
chapter by Dr. Friesen... step-by-step diagnos- 
tic flowcharts... a central table of the humoral 
and biological actions of 20 important endocrine 
syndromes . . . mnemonic names for the 
syndromes . . . diagrammatic illustrations de- 
picting the pathophysiology of each syndrome 
as a composite of clinical findings. 


The volume presents a wealth of extraordin- 
arily current developments, featuring informa- 
tion on such innovative concepts and practices 
as the APUD series of endocrine cells—their 
origin, identification, and clinical applications, 
and the future surgical management of endo- 
crinopathies via transposition and transplan- 
tation of endocrine tissues. 


430 Pages / 110 Illustrations / 1978 / $27.00 





Lippincott 


J. B. LIPPINCOTT COMPANY 
East Washington Square 6 Phila.. Pa. 19105 


In Canada: J. B. Lippincott Company of Canada Ltd. 
75 Horner Avenue, Toronto, Ontario M8Z 4X7 
. 


Please send me: 
Friesen: SURGICAL ENDOCRINOLOGY .... $27.00 


Name — 4 —————————————————— 


Address . 2 ——————————————— 


City State 








o Payment enclosed (Save postage and handling) 
o Charge and bil! me (Plus postage and handling) 


Also available at your medical bookstore AS 3/79 
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PERCOCET-5 í 


Brief Summary of Prescribing Information 

DESCRIPTION Each tablet of PERCOCET *-5 contains 
5 mg oxycodone hycrochloride (WARNING: May be habit 
forming), 325mg acetaminophen (APAP) 


INDICATIONS For the relief of moderate to moderately 
Severe pain. 

CONTRAINDICATIONS Hypersensitivity to oxycodone or 
acetaminophen. 

WARNINGS Drug Dependence Oxycodone can produce 
drug dependence of the morphine type and, therefore, 
has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCOCET" -5, and it should be prescribed and 
administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing 
medications. Like other narcotic-containing 
medications, PERCOCET” -5 is subject to the Federal 
Controlled Substances Act 

Usage in ambulatory patients Oxycodone may impair 
the mental and/or physical abilities required for the 
performance of potentially hazardous tasks such as 
driving a car or operating machinery. The patient using 
PERCOCET * -5 should be cautioned accordingly. 
Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET” -5 may exhibit an additive CNS depression. 
When such combined therapy is contemplated, the dose 
of one or both agents should be reduced. 

Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects on 
fetal development. Therefore, PERCOCET" -5 should not 
be used in pregnant women unless, in the judgment of 
the physician, the potential benefits outweigh the 
possible hazards. 

Usage in children PERCOCET" -5 should not be 
administered to children. 

PRECAUTIONS Head injury and increased intracranial 
pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. 
Furthermore, narcotics produce adverse reactions 
which may obscure the clinical course of patients with 
head injuries. 

Acute abdominal conditions The administration of 
PERCOCET * -5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 

Special risk patients PERCOCET" -5 should be given 
with caution to certain patients such as the elderly or 
debilitated. and those with severe impairment of 
hepatic or renal function. hypothyroidism. Addison s 
disease. and prostatic hypertrophy or urethral stricture. 


ADVERSE REACTIONS The most frequently observed 
adverse reactions include light-headedness. dizziness. 
sedation, nausea and vomiting. These effects seem to 
be more prominent in ambulatory than in 
nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 


Other adverse reactions include euphoria. dysphoria 
constipation, skin rash and pruritus 


DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. It may occasionally be 
necessary to exceed the usual dosage recommended 
below in cases of more severe pain or in those patients 
who have become tolerant to the analgesic effect of 
narcotics. PERCOCET” -5 ts given orally. The usual 
adult dose is one tablet every 6 hours as needed for 
pain. 

DRUG INTERACTIONS The CNS depressant effects of 
PERCOCET" -5 may be additive with that of other CNS 
depressants. See WARNINGS 6085 BS 
DEA Order Form Required. 

PERCOCET" is a U.S. registered trademark of Endo Inc 


€ndo Inc. 


Manatı. Puerto Rico 0070! 
Subsidiary of Endo Laboratories. Inc 


Subsidiary of the DuPont Company oo 
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_ Fiveyears. 
of clinical experience 
fortheserious . 
anaerobic intection 
you treat today 


Extensive research and clinical experience have 
established that anaerobic bacteria, once thought : 
innocuous, are often the cause of serious infections. 
During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious E 
anaerobic infections— primarily intra-abdominal 
sepsis and female pelvic infection— used concomitantly 
with appropriate surgical procedures. 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers" 
as Determined by Agar or Broth Dilution Method 


Cumulative Percentage at 
Various Concentrations (g/ml) 









Number of 
Strains 
Tested 


Mayo to 1972 AU 7 5-985 ADO | 100 
187476 |" dd * 089 - "MO. 100 







Wadsworth to 1972 123 89 96 100 
1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98* 

1978 37 100 100 100 


* Published data or data on file with The Upjohn Company: The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean j 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin? HCI (clindamycin HCI capsules, USP) l 
may be instituted when the patient's clinical status 
has improved. e 

As there is no cross-allergenicity to the E d ur. 
B-lactam antibiotics, such as the penicillins and Ae £4), 
cephalosporins, Cleocin is useful in seriously ill ud a M 
patients infected with susceptible organisms and who A 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
sitivity reaction occurs, the drug should be discontinued. 


© 1979 THE UPJOHN COMPANY 








WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
Ciated colitis. See WARNINGS section. The 
Colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil®) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 





Each ml contains: 
clindamycin phosphate 


co TO -isere rerai d ern aas 150 mg 

clindamycin 
benzyl alcohol ......................Lsn o mg 
disodium edetate...................... 0.5 mg 


Indications: Ciindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
Streptococci, pneumococci, and Staphylococci. 
Its use should be reserved for penicillin-allergic 








































patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections: 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to Suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 
A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be ved" a monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjuriction with therapy. Patients with very 
Severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur. adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashés are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. giver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular, 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B-6-S 


In serious anaerobic infections... 


Cleocirr Phosphate 





(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 


J-6816-9 


DISPOSAB SKIN STAPLER 


o PROXIMATE 


The new PROXIMATE Disposable 
Skin Stapler offers an instrument 
with unique advantages superior to 
any other in the field. 

The PROXIMATE disposable skin 
stapler is engineered to precise 
surgical requirements of reliability, 
speed, control and placement, ease 
of use and comfort. It avoids the 
disadvantages of current devices and 
provides benefits for the surgeon, 
nurse and patient, as well as the 
hospital. The staple extractor is also 
designed for easy use and patient 
comfort. 
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RELIABLE HUMAN ENGINEERED 


€ ETHICON, Inc. 1978 


PROXIMATE skin stapler is a single-use, 
disposable instrument with preloaded 
staples. Thus it is capable of completing 
most procedures without the loading or 
reloading problems of conventional de- 
vices. It is always ready for immediate use. 


Made of space-age materials, the 
PROXIMATE Disposable Skin Stapler 
weighs much less than conventional skin 
staplers and requires less force to fire. 
Minimal weight and force, smooth trigger 
action and excellent visibility, provide 
more natural work angles for optimum 
control and accurate placement. 


Trademar? 





Close and Dispose 


FAST 


Fully automatic. No precocking. No pre- 
loading. No waiting for conventional de- 
vices in use by other surgeons to be 
autoclaved and cooled. You are handed 
a fresh, new sterile instrument for your 
personal use for each procedure, just 
like an ETHICON*needle/suture armed 
in a needleholder, ready for use. 





NO MAINTENANCE 


Unlike reusable devices, the PROXIMATE 
disposable skin stapler requires no serv- 
icing—no time out for repairs, no clean- 
ing, scrubbing, lubricating, wrapping or 
resterilization. 
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brand of * Injection 5 mg./ mi. 


alorperazine 











of severe a 
nausea and vomiting. 


For prompt control 


* Unsurpassed antiemetic action 
*12 dosage forms and strengths 





brand of 


prochlorperazine 


NOTE: Do not use ‘Compazine’ in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2. years 
of age. In children with acute illnesses or dehydration, 
use only under close supervision. 


Before prescribing, see complete prescribing information | 


in SK&F literature or PDR. The following is a brief 
summary. 

Indications: Management of the manifestations of psy- 
chotic disorders; management of psychoneurotic patients 
displaying primarily symptoms of moderate to severe 
anxiety and tension; and for control of severe nausea 

and vomiting. 


Compazine' has not been shown effective in the manage- 
ment of behavioral complications in patients with mental 
retardation. 


Contraindications: Comatose or greatly depressed states 
due to C.N.S. depressants; bone marrow depression; 
pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary to 'Compazine' may be confused with the 
central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syn- 
drome or other encephalopathy. The use of ' mpazine' 
and other potential hepatotoxins should be avoided in 
children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 

Avoid using in patients hypersensitive (e.g., blood dyscrasias 
or jaundice) to any phenothiazine. Caution patients about 
activities requiring alertness (e.g., operating vehicles or 
machinery) especially during the first few days' therapy. 
Prochlorperazine may intensify or prolong the action of 
other C.N.S. depressants. Not recommended for children 
under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh 
hazards. 


Precautions: The antiemetic action of ‘Compazine’ may 
mask the signs and symptoms of overdosage of other drugs 
and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and 
Reye's syndrome (See WARNINGS). Ostoperative aspiration 
of vomitus has occurred in a few surgical patients who 
received prochlorperazine as an antiemetic. Deep sleep and 
coma have been reported, usually with overdosage. Patients 
on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discon- 


tinuance of drug therapy. In children with acute illnesses or 


SIKGF 


a SmithKline company 


mpazine 


dehydration, use only under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, 
blurred vision, skin reactions. Hypotension. Cholestatic 
jaundice, leukopenia, agranulocytosis. Fatty changes in the 
liver have been observed in a few patients who died while 
receiving the drug (no causal relationship has been estab- 
lished). Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine 
(prochlorperazine, SK&F) or other phenothlazines: Some 
adverse effects are more frequent or intense in specific 
disorders (e.g., severe hypotension in mitral insufficiency 
or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the 
action of C.N.S. depressants, atropine, heat and organo- 
phosphorus insecticides; dryness of mouth, nasal con- 
gestion, headache, nausea, constipation, obstipation, 
adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states: hypotension 
(sometimes fatal); cardiac arrest; pancytopenia, thrombo- 
cytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, false- 
positive pregnancy tests; photosensitivity, itching, erythema, 
urticaria, eczema up to exfoliative dermatitis; asthma, 
laryngeal edema; angioneurotic edema, anaphylactoid 
reactions; peripheral edema; reversed epinephrine effect: 
hyperpyrexia; a systemic lupus erythematosus-like syn- 
drome; pigmentary retinopathy; with prolonged administra- 
tion of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 


EKG changes have been reported, but relationship to 
myocardial i o is not confirmed. Discontinue long- 
term, high-dose therapy gradually. 


NOTE: Sudden death in patients taking phenothiazines 
(apparently due to cardiac arrest or asphyxia due to failure 
of cough reflex) has been reported, but no causal relation- 
ship has been established. 


Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; 
Spansule® capsules— 10, 15, 30 and 75 mg., in bottles of 
50; Injection — 5 mg./ml. in 2 ml. ampuls, 10 ml. vials, 
and 2 ml. disposable syringes; Suppositories — 2-1/2, 5 
and 25 mg.; Syrup — 5 mg./5 ml.; Concentrate (intended 
for institutional use only)— 10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only)— 5 and 
10 mg. tablets; 10, 15 and 30 mg. 'Spansule' capsules. 


Smith Kline &French Laboratories 
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« POSTOPERATIVE PAIN 





orompt narcotic /analgesic 
relief without A.PC. 


The principal analgesic ingredient, oxycodone, IS 
a semisynthetic narcotic with multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes, and persists for 3 to 6 hours.’ Acetamin- 
ophen, a non-narcotic analgesic, complements 
the pain relief provided by oxycodone 


Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone OF 
acetaminophen 


Warnings: Drug dependence Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused. Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act ^ 

Usage in ambulatory patients: Caution patients that 
oxycodone may impair mental and ‘or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating machinery. , 
Interaction with other Central Nervous System 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics OF other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression When such 
combined therapy !S contemplated, the dose of one 
or both agents should be reduced 

Usage in pregnancy Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage in children Should not be administered to 
children 


Precautions: Head injury and increased intracrania 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions Or a 
pre-existing increase In intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute abdominal conditions TYLOX capsules or 
other narcotics may obscure the diagnosis Or clinica 
course of acute abdominal conditions 

Special risk patients: Administer with caution to cer- 
tain patients such as the elderly or debilitated. anc 
those with severe impairment of hepatic or renai 
function, hypothyroidism. Addison S disease, and 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent Lightheaded- 
ness. dizziness, sedation, nausea and vomiting, more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient lies down. Others euphoria, dysphoria 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant.to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally Usual adult 
dose is one capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 
Warnings 

Caution. Federal law prohibits dispensing without 
prescription 

For information on symptoms treatment of over- 
dosage. see full prescribing information 

Full directions for use should be read before adminis- 


tering or prescribing 


*Halpern. L.M.. and Bonica, J.J.. “Analgesics, 1N 
Modell. W., ed. Drugs of Choice 1976-1977, St. Louis 
The C. V. Mosby Co., 1976. p. 213 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate” 0.38 mg. 
acetaminophen 500 mg 


* Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 


© McN 1978 











` Intralipid 10% 


IV Fat Emulsion 


Before the availability of Intralipid 10% LV. 

* Fat Emulsion, hyperalimentation was the only 

method of administering highly concen- 

trated solutions of calories and nutrients. But 

hyperalimentation requires central venous 
catheterization, with all its attendant risks. 

Now, with Intralipid 10% LV. Fat Emulsion, 
there is an alternative — the lipid system of 
total parenteral nutrition. The lipid system 
consists of Intralipid 10% I.V. Fat Emulsion 
In conjunction with glucose, amino acids, 
electrolytes, minerals and vitamins, and 
provides all essential nutrients, including 
fat", and adequate calories, via periph- 
eral vein. 

Intralipid 10% I.V. Fat Emul- 
sion is a highly concentrated 
source of calories, providing 1.1 
Calories per ml in an isotonic 
solution. 

And because the lipid system 
includes fat in the I.V. nutritional 
regimen, Intralipid 10% LV. Fat 
Emulsion attains the goal of 
balanced I.V. nutrition and 
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prevents or corrects the symptorns of essential 
fatty acid deficiency. 

Intralipid 10% LV. Fat Emulsion also allows 
for balanced I.V. nutrition via central vein in 
those patients who require larger amounts of 
calories than can be supplied by peripheral 
infusion, or who have peripheral veins un- 
suitable for parenteral feeding. Central vein 
infusion of Intralipid 1096 IV. Fat Emulsion, with 
other nutrients infused separately can de- 
crease the risk of metabolic disorders often 
encountered with hyperalimentation infu- 
sions — including osmotic diuresis, hypergly- 
cemiqd, rebound hypoglycemia, hyperos- 
molar non-ketotic dehydra- 
tion — and prevents or corrects 
essential fatty acid deficiency. 

Intralipid 10% LV. Fat Emul- 
sion — could make the lipid sys- 
tem your method of choice in 
I.V. nutrition. 


*Intralipid 10% I.V. Fat Emulsion must not be mixed 
with electrolyte or other nutrient solutions in order to 
avoid disturbing the stability of the emulsion. Filters 
must not be used with Intralipid 10% I.V. Fat Emulsion. 


Now possible. 
Total parenteral nutrition 
via peripheral vein. 





See following page for full 
prescribing information. 
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DESCRIPTION 
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Intralipid® 10% (10% Intravenous Fat Emulsion) 
is a fat emulsion prepared for intravenous ad- 
ministration. It is made up of 10% soybean oil, 
1.2% egg yolk phospholipids, 2.25% glycerin, and 
Water for Injection. In addition, Sodium Hydrox- 
ide has been added to adjust the pH to between 
5.5 and 9.0. 

The soybean oil is a refined natural product 
consisting of a mixture of neutral triglycerides of 
predominantly unsaturated fatty acids. The 
major component fatty acids are linoleic (54%), 
oleic (26%), palmitic (9%) and linolenic (8%). 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
has an osmolarity of approximately 280mOsm/ 
liter and contains emulsified fat particles of 
approximately 0.5 micron size. 

The total caloric value, including fat, phos- 
pholipid and glycerol, is 1.1 calories per ml. of In- 
tralipid® 10% (10% Intravenous Fat Emulsion). 





ACTIONS 





Intralipid® 10% (10% Intravenous Fat Emulsion) 
is metabolized and utilized as a source of energy 
causing an increase,in heat production, de- 
crease in respiratory quotient and increase in 
oxygen consumption following its administration. 
The infused fat particles are cleared from the 
blood stream in a manner thought to be compa- 
rable to the clearing of chylomicrons. 

Intralipid® 10% (10% Intravenous Fat Emulsion ) 
will prevent the biochemical lesions of essential 
fatty acid deficiency (EFAD), and correct the 
clinical manifestations of the EFAD syndrome. 





INDICATIONS 





Intralipid® 10% (10% Intravenous Fat Emulsion) 
is indicated as a source of calories and essential 
fatty acids for patients requiring parenteral nutri- 
tion for extended periods of time (usually for 
more than five days) and as a source of essential 
fatty acids when a deficiency occurs. 





CONTRAINDICATIONS 





The administration of Intralipid* 10% (10% In- 
travenous Fat Emulsion) is contraindicated in pa- 
tients with a disturbance of normal fat metabo- 
lism such as pathologic hyperlipemia, lipoid 
nephrosis and acute pancreatitis if accom- 
panied by hyperlipemia. 

Intralipid® 10% (10% Intravenous Fat Emulsion) 
must not be mixed with electrolyte or other nu- 
trient solutions; no additives can be placed in the 
bottle of Intralipid® 10%. It is supplied in single 
dose containers; a partly used bottle must not be 
stored for later use. 

Filters should not be used with Intralipid® 10% 
(10% Intravenous Fat Emulsion). 

Do not use any bottle in which there appears to 
be an oiling out of the emulsion. 





WARNINGS 





Caution should be exercised in administering 
Intralipid® 10% (10% Intravenous Fat Emulsion) to 
patients with severe liver damage, pulmonary 
disease, anemia or blood coagulation disorders, 
or when there is danger of fat embolism. 





PRECAUTIONS 





When Intralipid® 10% (10% Intravenous Fat 
Emulsion) is administered, the patients capacity 
to eliminate the infused fat from the circulation 
must be monitored. The lipemia must clear be- 
tween daily infusions. 

Du long term intravenous nutrition with In- 
tralipid® 10% (10% Intravenous Fat Emulsion), 
liver function tests should be performed; and if 
these tests indicate that liver function is impaired, 
the therapy should be withdrawn. 
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Cutter Medical 


Division of Cutter Laboratories. Inc 
Berkeley. California 94710 


parenteral nutrition with Intralipid* 10% (1096 In- 
travenous Fat Emulsion). 





ADVERSE REACTIONS 
ee nilo RUSSE E dup quam mEEEM AS 
The adverse reactions observed can be sepa- 
rated into two classes: 


1. Those more frequently encountered which are 
due either to contamination of the intravenous 
catheter and result in sepsis, or to vein irritation 
by concurrently infused hypertonic solutions 
and may result in thrombophlebitis. These ad- 
verse reactions are inseparable from the 
hyperalimentation procedure with or without 
Intralipid® 10% (10% Intravenous Fat Emulsion); 
and 

2. Those less frequent reactions more directly re- 
lated to Intralipid® 10% (10% Intravenous Fat 
Emulsion) which are: a) immediate or early 
adverse reactions, each of which has been 
reported to occur, in clinical trials, in an inci- 
dence of less than 1%: dyspnea, cyanosis, al- 
lergic reactions, hyperlipemia, hypercoagu- 
lability, nausea, vomiting, headache, flushing, 
increase in temperature, sweating, sleepiness, 
pain in the chest and back, slight pressure over 
the eyes, dizziness and irritation at the site of 
infusion, and rarely thrombocytopenia in neo- 
nates. b) delayed adverse reactions: hepat- 
omegaly, splenomegaly, thrombocytopenia, 
leucopenia, transient increases in liver function 
tests, and over loading syndrome (focal sei- 
zures, fever, leukocytosis, splenomegaly and 
shock). 

The deposition of a brown pigmentation in the 
reticuloendothelial system, the so-called "in- 
travenous fat pigment", has been reported in pa- 
tients infused with Intralipid® 10% (10% Intraven- 
ous Fat Emulsion). The cause and significance of 
this phenomenon are unknown. 


DOSAGE AND ADMINISTRATION 





Intralipid® 10% (10% Intravenous Fat Emulsion) 
should be administered as a part of total par- 
enteral nutrition intravenously via a peripheral 
vein or by central venous infusion. 


Adult Patients The initial rate of infusion in 
adults should be one ml./minute for the first 15 to 
30 minutes of infusion. If no untoward reactions 
occur (see Adverse Reactions section), the infu- 
sion rate can be increased so that 500 ml. will be 
infused over a period of four hours. Only 500 ml. 
of Intralipid® 10% (10% Intravenous Fat Emulsion) 
should be infused into adults on the first day of 
therapy. If the patient has no untoward reactions, 


the dose can be increased on the following day. 
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more than 60% of the total caloric input of the 
tient Carbohydrate and a source of amino a 
should comprise the remaining 40% or mor 
the caloric input. 


Pediatric Patients The initial rate of infusic 
pediatric patients should be 0.1 ml./minute 
the first 10 to 15 minutes. If no untoward reac 
occur, the rate can be increased to permit 
sion of 1 g./kg. in four hours. The daily do: 
should not exceed 4 g./kg. of body weigh 
tralipid® 10% (10% Intravenous Fat Emuls 
should make up no more than 60% of total ca 
input of the patient. Carbohydrate and a so 
of amino acids should comprise the rema: 
40% or more of the caloric input. 


Fatty Acid Deficiency When Intralipid® 10% 
Intravenous Fat Emulsion) is administered tc 
rect fatty acid deficiency, eight to ten perce 
the caloric input should be supplied b 
tralipid® 10% in order to provide an adeq 
amount of linoleic acid to correct the deficie 


Administration Intralipid* 10% (10% Intrave 
Fat Emulsion) should be infused separately 
any other intravenously administered solutio 
order to avoid disturbing the stability of the « 
sion. It must not be mixed with electroly! 
other nutrient solutions, and drugs or vita 
must not be added to the emulsion in the inf 
bottle. It can be infused into the same perip! 
vein as the carbchydrate-amino acids sol 
by means of a Y-connector located near the 
sion site, and flow rates of each solution st 
be controlled separately by infusion pumps. . 
should not be used with Intralipid* 10% emu 

A special Intralipid* 10% (10% Intravenou 
Emulsion) intravenous administration : 
available. 

Intralipid® 10% (10% Intravenous Fat Emu! 
is supplied in single dose containers; the re 
ing contents of a partly used bottle must n 
stored for later use. 





STORAGE 





Intralipid® 10% should be stored under | 
eration at 4° to 8°C. 

Do not freeze Intralipid* 10% (10% Intrav: 
Fat Emulsion); if accidentally frozen, discard 





HOW SUPPLIED 





Intralipid® 10% (10% Intravenous Fat Emu 
is supplied as a sterile emulsion in SC 
containers. 





IMPORTANT 
ADDITIONAL PRODUCT INFORMATIO} 





Read Carefully Before Administration 
Intralipid® I.V. Fat Emulsion 





1. Stopper Entry 
ST! 


e Insert Spike 


a. Be sure to swab the face of the stopp 
mediately before piercing. 

b. Insert spike through the largest circle 
pared stopper with a straight thrust an 
twist to fully seat spike. 


2. Special Intralipid® I.V. Fat Emulsion A 
istration Set 


A special Intralipid® I.V. Fat Emulsion adm 
tion set is provided with each bottle. Cı 
tional administration sets contain pol 
chloride (PVC) components that contain 
(Diethyl Hexyl Phthlate) as a plasticizer. F 
taining fluids such as Intralipid® extract 
from these PVC components. 


The special Intralipid® I.V. Fat Emulsion se 
not contain DEHP Therefore, this speci 
should be used for the administration 
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hydrocodone bitartrate 5 mg. with acetaminophen 500 mg. 
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hydrocodone bitartrate 5 mg. with acetaminophen 500 mg. 


For effective analgesic activity in 
moderate to moderately severe pain 


associated with * Surgery * Obstetrics - Acute trauma 
e Oral surgery * Musculoskeletal conditions 





Mean pain relief following the treatment of episiotomy pain with 
VICODIN?Tylenol? with Codeine £3, or placebo: 


e in a controlled 

eee Vicodin double-blind study, 
Tylenol #3 three groups of 30 

== Placebo women with moderate 

T" episiotomy pain were 

A roe AR treated with VICODIN® 
2=some 3=alot Tylenol® with Codeine 
4=complete No. 3, ora placebo. 


e In terms of mean 
pain relief, VICODIN® 
provided significantly 
more pain relief than 
Tylenol® with Codeine 
No. 3 at 1, 2 and 3 hours 


e In terms of mean pail 
'elief, VICODIN® 
provided significantly 
more pain relief than 
placebo at 2,1, 2 and 
hours. 


e In terms of mean pail 
relief, Tylenol* with 
Codeine No. 3 
provided significantly 
more pain relief than 
placebo at V2 and 1 hot 
| Hopkinson, J. IIl: Vicodin. A 
new analgesic: Clinical 
evaluation of efficacy and 


safety of repeated doses 
Curr. Ther. Res. 24(6): 633-645, 


— 


Mean Pain Relief 

















Dosage The Effective 

Flexibility convenience analgesic 

Dosage and -— of telephone activity 

Administration: ie ibin within 30 
T prescri g | 

Jod moe cie i 6 and Rx refills minutes 

tablet every six L SS VICODIN? is a | 

hours as needed schedule IIl Narcotic. 

for pain. In cases of more severe Up to 5 refills in 6 | 

pain, two tablets every 6 hours or months, at your discretion, where state 

one tablet more frequently than law permits. And, prescribing by phone 

every 6 hours may be required. is permissible in most states. 


VICODINe is given orally. 


Ka Knoll Pharmaceutical Company. Whippany. New Jersey 0798! 
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hydrocodone bitartrate, 5 mg. with acetaminophen 500 mg. 


Description: Each tablet of VICODIN contains 
Hydrocodone Bitartrate 5 mg 

Warning: may be habit forming 
Acetaminophen (APAP) 500 mg 

Acetaminophen occurs as a white odorless crystalline powder. possessing a slightly 
bitter taste 

The hydrocodone component is dihydrocodeinone, a white. odorless crystalline pow- 
der which is derived from the opium alkaloid, thebaine. and may be represented by the 
following structural formula 





CH3O 


NCH; 


O 


This drug also contains the non-narcotic antipyretic-analgesic acetaminophen. 
Indications: For the relief of moderate to moderately severe pain 
Contraindications: Hypersensitivity to hydrocodone or acetaminophen. 


sedative-hypnotics or other CNS depressants (includin alcohol) concomitantly with 
hydrocodone and acetaminophen may exhibit an additive CNS depression. When such 


as the elderly or debilitated. and those with severe impairment of hepatic or renal 
function hypothyroidism. Addison's disease and prostatic hypertrophy or urethral stric- 
ture 

Adverse Reactions: The most frequently observed adverse reactions include light 
headedness, dizziness, sedation, nausea and vomiting These effects seem to be more 


reactions may be alleviated if the patient lies down. 

Other adverse reactions include euphoria, dysphoria, constipation, skin rash and 
pruritus, : 
Dosage and Administration: The usual adult dose is one tablet every 6 hours as 
needed for pain. In cases of more severe pain, two tablets every ó hours or one tablet 


Management of Overdose: Signs and Symptoms: Serious Overdose with VICODIN 
(hydrocodone bitartrate with acetaminophen) is characterized by respiratory depres- 


overdosage, apnea, circulatory collapse, cardiac arrest and death may occur. The 
ingestion of very large amounts of this drug may, in addition. result in acute hepatic 
toxicity. 


continued surveillance and repeated doses of the antagonist should be administered as 
needed to maintain adequate respiration 

An antagonist should not be administered in the absence of clinically significant 
respiratory or cardiovascular depression. 

Oxygen, intravenous fluids, vasopressor and other supportive measures should be 


Knoll Pharmaceutical Company, Whippany, New Jersey 0798] 
Member Company, Certified Medical Representatives Institute. Inc 
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half the problem 


Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain? 

Synalgos-DC contains dihydro- 
codeine, a semi-syrithetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
qi status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 


- 


Ew 
Z RE 


35 of the problem 


na gos-D 


Drocode (dihydrocodeine) bitartrate 16.0 mg. (Warning: May 
[I] be habit-forming); Promethazine hydrochloride 6.25 mg.; 
‘Aspirin 194.4 mg.; Phenacetin 162. 0 mg.; Caffeine 30.0 mg. 


should be given with caution to certain 
cet as the elderly or var itated 
and those with hypothyroidism, Addiso 
disease ond prostatic hypertrophy 
urethal stricture. Adverse eactions: Th ie 


dose of one or both agents should be re 
duced. Patients who have demonstrated 
C hype sensitivity reaction (e.g blood 


dyscrasia, jaundice) with a phenothiazine 


repeated administration of dihydroco- 
deine, and it should be prescribed and 
administered with the same degree of 
caution appropriate to the use of other 


“Indications: Based c aview of this | 

drug by the National Academy of | 
| Sciences—National Research Council | 
| other information 


| and/or FDA has 


| classified the indications as follows 
P jy effective for the reliet of | 
moderate to moderately severe pain in 
situations where the physician 
wishes to odd a mild sedative effect | 
| Final classification of the less-than- | 
effective indications require: Furius | 


Contraindications: Hypersensitivity to 
dihydrocodeine, promethozine, aspirin, 


yhenacetin 

Warnings: Salicylates should be used with 
extreme caution in the presence of peptic 
ulcer or coagulation abnormalities. Drug 
rame (€— can produce 
drug dep eendence of the « adeine type ond 
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oral narcotic-containing medications 
Like other narcotic-cont@ining medica- 
tions, dihydrocodeine is subject to the 
provisions of the Federal Controlled 
Substances Act. Usage in Ambulatory 
Patients: Dihydrocodeine and prometho- 
zine may impair the mental and/or physi- 
cal abilities required for the performance 
of potentially hazardous tasks such as 
driving a car or operating machinery. The 
patient using Synalgos-DC should be cau- 
tionedaccordingl iblordetione wif other 
Central Nervous ere Depressants: Po- 
tients receiving other narcotic analgesics 
general anesthetics, other phenothiazine: 
tranquil zers, sedative-hypnotics or other 
x including alcohol) con- 


9 depressants 
crane v with Svnalaons-DC mav exhibit 


should not be re-exposed to any pheno- 
thiazine, including Synalgos-DC, unless in 
the judgment of the physician the poten- 
tial benefits of the treatment outweigh 
thepossible hazards. Usage in Pregnancy: 
Reproduction studies have not been per- 
formed in animals. There is no adequate 
UIS. in whether this drug may 
affect fertility inhuman males and females 
or has a MGE potential or other 
adverse effect on the fetus. Usage in 
Children: Since there is no experience in 
children who hove received this drug 
safety and efficacy in children have not 
beenestablished.Precautions: Phenacetin 
has been reported to damage kidneys 
when arge amounts for a long 
time. Promethazine should be adminis- 


taken in 


most trequentlyobservedreactions inc uge 
lightheai Jedness, dizziness, drowsiness, 
sedation, nausea, von iting, constipation 
pruritus, skin reactions, and rare! y hypo- 
tension. Drug Interactions: The CNS de 
pressant effects of Synalaos-DC may be 
idditive with that of other CNS depres- 
sants. See Warnings. Aspirin may enhance 
the effects of anti and inhibit 
the uricosuric 
Consult direction circular befor 
orescribina 
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Dedicated to improving the í 
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Metabolic Changes in Blood and Skeletal Muscle 
in Reconstructive Aortic Surgery 


The declamping shock has been attributed to reactive hyper- 
emia with pooling of blood in the legs, metabolic acidosis fol- 
lowing lactate accumulation in the ischemic leg muscles and 
hyperkalemia. We have studied eight patients undergoing 
arterial reconstruction with temporary aortic occlusion, in six 
cases because of obstructive arteriosclerotic disease and in two 
cases for aortic aneurysm. Muscle biopsies from the lateral 
vastus muscle as well as blood samples from the iliac vein, 
the superior caval vein and the radial artery were taken before 
clamping of the aorta, just before declamping, and 20 minutes 
after restitution of leg blood flow. ATP, ADP, AMP, phospho- 
creatine (PCr), creatine (Cr), glycogen, glucose, lactate, pyru- 
vate and NH,* from the immediately frozen muscle biopsies 
as well as lactate and pyruvate in the iliac vein and central 
venous blood were determined with an enzymatic, fluorometric 
technique. Only one patient reacted with a temporary hypo- 
tension at declamping. Arterial pH was unaffected during the 
operation, and no hyperkalemia was noted. During clamping 
of the aorta an increased lactate/pyruvate ratio in muscle indi- 
cated tissue hypoxia. Energy charge (EC) was, however, un- 
changed and the adenylate pool was maintained possibly due to 
a decrease in PCr. In spite of the restitution of blood flow 
after declamping of the aorta, no normalization of the meta- 
bolic state was seen, not even 20 minutes after the release of 
the clamp. EC was still unchanged but a significant decrease 
of both the adenylate and creatine pools was seen. These findings 
might indicate a damage of the mitochondria and the cellular 
membranes in skeletal muscle after temporary arterial occlusion. 


HE REMOVAL OF AN AORTIC clamp following arte- 
T rial reconstruction is considered a crisis point 
during surgery because sudden hypotension is likely to 
occur. This declamping phenomenon can be minimal 
and temporary, but on occasion the fall of the blood 
pressure is profound and refractory. By providing an 
adequate circulatory blood volume with balanced salt 
solutions and blood transfusions according to blood 
loss, a profound hypotension today is rare.?* When it 
occurs, especially in patients with poor collateral devel- 
opment, it constitutes a great problem. The mechanisms 
proposed for the declamping shock have been reactive 
hyperemia with pooling of blood distal to the clamp, 
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metabolic acidosis following lactate accumulation in 
the ischemic leg muscle, and hyperkalemia.??? The con- 
dition of acidosis and potassium release could be 
deleterious to the conduction system of the heart, pro- 
voking ventricular fibrillation. 

The present investigation was performed to study the 
metabolic changes in muscle as well as in blood during 
and after clamping of the aorta in patients undergoing 
vascular reconstruction. 


Patient Material 


Eight patients (age 41—80) underwent elective recon- 
structive vascular surgery. Six of the patients were 
operated on because of obstructive disease ofthe aortic 
bifurcation with intermittent claudication, two because 
of an abdominal aortic aneurysm. The claudicants were 
evaluated by aortofemoral angiography, distal toe pres- 
sure and walking test (Table 1). Since the two patients 
with abdominal aortic aneurysms did not have any 
history of claudication, only an aortography was per- 
formed. Even if no angiographic visualization of the 
distal vessels was made in the two aneurysm patients, 
arteriosclerotic changes were likely to be present dis- 
tally, at least in one patient (RR) who had no palpable 
pulses distal to the femoral artery. All except one pa- 
tient were reconstructed with an aortic bifurcation graft 
(Table 2). In one case an iliaco- iliacal bypass was 
performed. Every operation included clamping of the 
aorta below the renal arteries. The occlusion lasted for 
46-135 minutes (mean 88). 


Anesthesia 


The patients were premedicated with droperidol (2.5— 
10 mg) and fentanyl (0.05—0.1 mg) about 30 minutes 
before leaving the ward. Anesthesia was induced with 
droperidol 5-15 mg and fentanyl 0.35-0.75 mg. Fol- 
lowing succinyl-choline (1 mg/kg) for muscle relaxation 


0003-4932/79/0300/0283 $00.85 © J. B. Lippincott Company 


; 283 


284 


enn 


ANDERSSON AND OTHERS 


Ann. Surg. e March 1979 


TABLE 1. Patient Characteristics 


Distal Toe Pressure 
Preoperatively, 


mm Hg Walking 
Test, 

Patient Age Sex Op. Indication Right Left (meters) Intercurrent Diseases 

R.R. 80 F Aortic aneurysm — — — High blood pressure, atrial flutter 

EL. 48 F Obstructive disease 23 48 56 High blood pressure, occlusion of left subclavian artery, 
(165/80) (80 palp) stenosis of left renal artery, hypertriglyceridermia 

E.P. 63 M Obstructive disease 120 47 48 High blood pressure, cardiosclerosis. Insufficiency of the 
(125/75) | (130/70) mitral valves 

KOJ. 74 M Aortic aneurysm — — — Angina pectoris, familiary hypercholesterolemia 

L.A. 50 M Obstructive disease 43 39 282 — 
(120/75) | (120/75) 

| OF 41 F Obstructive disease 39 39 30 Hyperlipidemia 
(110/65) (110/65) 

L.N. 45 F Obstructive disease 56 64 105 High blood pressure, stenosis of left subclavian artery, 
(130/85) (110/75) hyperlipidermia 

T.I SS M Obstructive disease 137 128 30 — 
(135/95) (135/95) 


BEEN MEE MM trn s 


Numbers in parenthesis indicate the blood pressure in the arms listed. 


the patients were intubated nasotracheally with a Portex 
low pressure cuff tube. They were then connected to a 
volume-controlled* ventilator (Siemens-Elema 900 or 
Engstróm) and ventilated with a N/O, mixture (FiO, 
0.35). Fentanyl was supplemented about 0.1-0.2 mg 
every 30 minutes together with 1-2 mg pancuronium 
*(Pavulon®) for muscle relaxation. During the operation 
the patients were monitored with EKG, intraarterial 
blood pressure and CVP; diuresis was followed hourly. 

The patients were given $.5% glucose solution for 
fluids at arate sufficient to keep CVP around 10cm H,O 
and urine flow at 50 ml/h, i.e., about 300 ml 5.5% 
glucose solution/h. In a few patients diuretics (furosemid 
and/or mannitol) were given before cross-clamping the 
aorta if the diuresis was less than 50 ml/h in lieu of a 
CVP of 10 cm HbO. Bank blood was administered ac- 
cording to every patient’s blood losses milliliter per 
milliliter (Table 2). In patients with a tendency pre- 
operatively to hypertension an a-receptor blocking 
agent — chlorpromazine 2.5-5 mg (Hibernal®) was given 
when the aorta was cross-clamped. Heparin 5000 TE 
was given intravenously before cross-clamping and the 


effect was reversed with Protamine, the dose being 
guided by the patient’s clotting time. When this was 
normalized Dextran 40 (Rheomacrodex®) 500 ml was 
administered at a speed of 125 ml/h. The patients were 
not extubated immediately postoperatively but allowed 
to stay on the ventilator until they reached a normal 
temperature and had a stable genera! circulation. 


Methods 


After induction of anesthesia a central venous catheter 
was introduced and an arterial line was established 
from one radial artery. The left inguinal fossa was ex- 
plored and through the great saphenous vein a baby: 
feeding catheter was inserted and advanced into the iliac 
vein. Blood samples were collected simultaneously fron 
the three established lines prior to clamping of the aorta 
just before declamping and 20 minutes after the clamy 
was released. In addition, venous blood was collecte 
60 minutes after declamping. In connection with sampl 
ing of the blood, muscle biopsies were taken from thi 
lateral vastus muscle of the left leg where the circula 


TABLE 2. Patient Characteristics 


Duration of 

Clamping of 

Patient Type of Operation Aorta (Min.) 
R.R. Aorto-iliaco-iliac bifurcation graft 75 
B. Aorto-femoro-femoral bifurcation graft 73 
E.P. Iliaco-iliacal bypass 80 
KOJ Aorto-iliaco-iliacal bifurcation graft 135 
L.A. Aorto-femoro-femoral bifurcation graft 110 
KO. Aorto-iliaco-iliacal bifurcation graft 46 
LN Aorto-femoro-femoral bifurcation graft 83 
TJ Aorto-femoro-femoral bifurcation graft 101 


Peroperative Blood 


Blood Pressure Rectal Temperatu 


Substitution, Change at Declamping at End of 
Units (mm Hg) Operation 

7 +0 30.8° 

3 +10 30.7° 

2 +0 36.3 

14 — 50 33.8 

17 -10 32.0° 

3 +0 34.1° 

3 +0 36.8° 

2 —20 34.0° 
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tion first was restored. In two patients this was also 
performed on the right side after the blood flow to this 
leg was restored. The sampling of blood and muscle 
tissue was completed without complication. 
Potassium, Paco, Pao,, base excess (BE) and pH 
were determined in the arterial blood using standard 
clinical techniques. The collected venous blood was 
instantly frozen in liquid nitrogen and then stored at 
—85° for later lactate and pyruvate measurement. 
Muscle tissue was obtained by using the Radner forceps 
(No 13717, AB Stille-Werner, Stockholm, Sweden). 
The skin was incised over the muscle and the fascia 
divided. The Radner forceps was carefully inserted 
2-3 cm into the muscle. The instrument was opened 
and then closed, rotated 90? and withdrawn. Like the 
venous blood, the muscle tissue was immediately frozen 
in liquid nitrogen and stored at —85? for later analysis 
of glycogen, glucose, lactate, pyruvate, phosphocreatine 
(PCr), creatine (Cr), ATP, ADP, AMP and NH,*. 


Method of Analysis 


The frozen muscle tissue was prepared for analysis 
accerding to the standard of the Brain Research Labora- 
tory, Lund (head: Bo Siesjó).?^!*'5 In a refrigerated 
box (—22°C) which had glove ports and a heated inspec- 
tion window, about 100 mg muscle tissue was weighed 
in a torsion balance and then placed into tubes contain- 
ing 400 ul 0.1 N HCI in 99% methanol maintained at 
the temperature of the box. The tissue was then crushed 
and evenly dispersed with a glass rod. The tubes were 
allowed to warm to 0? and 2 ml 0.3 N HCIO, containing 
| mM EDTA was added. After mixing well, the tubes 
were centrifugated at 10,000 rev/min for ten minutes 
at +0°. The supernatant fluid was collected and the 
pellet was reextracted with 0.5 ml 0.3 N HCIO, contain- 
in 1 mM EDTA. A 2 ml portion of the pooled super- 
natant fluid was neutralized by adding 300 pl 1.5 N 
KOH, 0.4 M imidazole base and 0.3 M KCI. This was 
designed to neutralize 90% of the added acid with KOH 
and the rest with the imidazole base, leaving half of the 
imidazole base in excess and thereby buffering the solu- 
tion at about pH 7.0. The added KCI provided K ions 
to help precipitate KCIO,. The KCIO, precipitates were 
removed by centrifugation and the final extracts stored 
at —25^ until analysed. Usually muscle tissue from 
12 biopsies was processed at one and the same time. 
The analysis for pyruvate was carried out on the day of 
extraction, ATP and PCr the day after the extraction. 
The other metabolites were analysed during the follow- 
ing week. The frozen blood samples were processed in 
the same way using half the amount of each of the dif- 
ferent solutions and buffers and only one extraction 
procedure. 
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TABLE 3. Mean Arterial Blood Gases (mm Hg) and Serum 
Potassium Concentration (mmol/l) 





Before Aortic Before Aortic 20 MineAfter Aortic 








Clamping Declamping Declamping 
(n = 8) (n = 8) (n = 8) 
pH 7.49 + 0.02 7.40 + 0.027 7.40 + 0.027 
Paco 28 + 2 ao 7° E F Si 
Pao, 108 + 8 118 + 67 118 + 73 
E 3.8 * 02 3.5 0.31 3,1 = O37 
Mean + SEM *p< 0.05. *** p< 0.001. + Not significant. 


All the substrate analyses were made fluorometrically 
by measuring the appearance of NADPH or NADH or 
the disappearance of NADH after the addition of appro- 
priate enzymes. Fluorescence of the reduced pyridine 
nucleotides was measured in selected unscratched test 
tubes (8 x 100 mm) in a Farrand Ration Fluorometer 
with its turntable fixed in one position. 

The data were analysed statistically by means of 
Student’s t-test. Mean values with standard error of the 
mean are given in all tables and figures. Significance is 
expressed as *(p < 0.05), **(p < 0.01) and ***(p 
< 0.001). 


Results 


Only one patient had a significantly increased blood į 
pressure (+40 mm Hg) at clamping of the aorta. The 
same patient reacted with a classical temporary hypo- 
tension (—50 mmHg) at ‘the declamping procedure. 
Except for this fall in blood pressure this patient did 
not differ significantly in any way from the other pa- 
tients. All the patients had, before clamping, normal 
central venous pressure (CVP). During the clamping 
procedure CVP increased in six out of eight patients 
(mean CVP 8.4—10.2 cm H,O, i.e., 22% increase) and 
when the aorta was declamped CVP decreased in six 
out of eight patients (mean CVP 10.2—6.3 cm H:O, 
i.e., 39% decrease). No change of arterial pH or Po, 
occurred during or after clamping the aorta. The arterial 
Pco, increased significantly from 28 to 37 mmHg after 
declamping. Potassium concentration was unchanged 
during the whole procedure (Table 3). 

The metabolic data from the muscle before clamping 
the aorta are compared with those obtained from a 
group of 15 patients (mean age 62) with intermittent 
claudication who have been trained for one year (Table 
4). There are no statistically significant differences 
between these groups concerning ATP and lactate, 
while there is a slight increase in glucose and pyruvate 
before clamping the aorta. The ADP and AMP are ele- 
vated and both the adenylate pool and the creatine 
pool are significantly changed. 

The muscle metabolites show less changes during 
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TABLE 4. Mean Metabolite Concentration in Muscle (mmol/kg Wet 
Weight) from Patients Just Before Clamping of the Aorta 
During Operation Compared to Maximally Trained 

- Claudicants at Rest 


Maximally Trained 
Claudicants at Rest 


Before Clamping the 
Aorta During Operation 
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reduced to 80% of the preclamping value, /.e., to a simi- 
lar degree as the creatine pool, despite the fact that the 
adenylate energy charge (EC = ATP + 0.5 ADP/ 
ATP + ADP + AMP)? was constant during the whole 
clamping procedure (Fig. 1). 


(n — 15) (n = 8) In the iliac vein blood the mean lactate concentration 
increased during clamping and was even 60 minutes 
Glycogen 65.8 + 19.3 74.9 + 6.17 fter th f th | : . 
raid 1 aS 3 0 14 2.17 + Q37* after the release of the clamp on a very high level. 
Lactate 1.78 + 0.32 1.43 + 0.147 The pyruvate content did not rise significantly until 
a ger = EE pur * E after declamping the aorta (Table 6). The lactate con- 
r aot 2m A4 T £ Uo" ° e 1° . . 
Cr a7 256 14.0 + 0.6% centration in iliac venous blood during clamping was 
ATP 4.75 + 0.16 4.96 + 0.26* less than in muscle tissue and did not show such a great 
ADP 0.609 * 0.016 0.685 + 0.025* range from the mean value. The lactate content was 
AMP 0.031 + 0.001 0.044 + 0.003** . . . . . IT . 
higher in the superior caval vein than in the iliac vein 
Mean + SEM *p-005. **p<0.01. *** p< 0.001. prior to clamping but was the same during and after 


* Not significant. 


clamping of the aorta compared to the state 20 minutes 
after declamping (Table 5). Glycogen content was un- 
changed during the clamping procedure, but there was 
an increase of glucose concentration during clamping, 
which was accentpated 20 minutes after declamping. 

Lactate increased during clamping and was still 20 
minutes after the release of the clamp significantly ele- 
vated. Pyruvate content on the other hand did not 
eincrease until after declamping. The lactate/pyruvate 
(L/P) ratio in muscle was constant before clamping and 
after declamping but doubled during clamping of the 
aorta (Fig. 1). The phosphocreatine content diminished 
after aortic clamping and did not increase 20 minutes 
after declamping. The creatine pool (PCr + Cr) de- 
creased to around 80% of the preclamping value after 
declamping. ATP, ADP, and AMP did not change during 
clamping but an interesting and significant decline 
occurred in muscle contents of ATP and ADP 20 minutes 
after declamping when there is a hyperemic flow to the 
leg. The adenylate pool (ATP + ADP + AMP) was 


declamping. The L/P ratio was constant in venous blood 
during the whole clamping procedure (Fig. 2). 


Discussion 


Hypotension at the declamping of the aorta was seen 
in only one case, the only patient with an aneurysm 
and no distal arteriosclerotic changes. Mean CVP de- 
crease of 39% at declamping is probably caused by the 
hyperemic flow to the leg in a relatively hypovolemic 
patient. The metabolic changes during clamping of the 
aorta were moderate. An increased lactate/pyruvate 
(L/P) ratio in muscle indicated a tissue hypoxia. The 
energy state in the muscle was, however, upheld, and 
the creatine as well as the adenylate pool was constant. 
In spite of the restitution of blood flow after declamping 
of the aorta, no normalization of the metabolic state 
was seen for at least 20 minutes after the release of the 
clamp. The adenylate energy charge was still unchanged 
but a significant decrease of both the adenylate and 
creatine pools was seen, which might indicate a damage 
of the cellular membranes. 


TABLE 5. Mean Metabolite Concentration in Muscle (mmol/kg Wet Tissue) Before and 20 Min After Aortic Declamping 
Compared to Values Before Aortic Clamping 
ee ee ee ee ee ee DUINEIUUM DEM ad.4EFca.ui iti 





Before Aortic Before Aortic 20 Min After 

Clamping Declamping Aortic Declamping 

(n = 10) (n = 10) (n = 10) 
Glycogen 74.9 + 6.1 69.2 + 9.87 59.4 + 2.9T 
Glucose 2.17 2 0,34 2.99 + 0.28* 4.89 = g.54*** 
Lactate 1.43 + 0.14 3.69 + 0.91* 3.09 = 0,41** 
Pyruvate 0.073 + 0.010 0.076 + 0.0137 0.137 = 0,025" 
PCr 17,7 tel 0 BAET ia =i4"* 
Ci 14.0 + 0.1 135.7 € 137 ER 1.2 
PCr + Cr 31.6 + 1.4 2B.] * 2.9T 26.0 + 1.0** 
ATP 4.96 + 0.26 4.73 + 0.21* 3.98 = 0,27^* 
ADP 0.685 + 0.025 0.661 + 0.047* 0.550 + 0.038** 
AMP 0.044 + 0.003 0.045 + 0.0047 0.040 + 0.0017 
ATP + ADP + AMP 5.69 + 0.27 5,43 + O.23T 157 $023" 
NH, 0.287 + 0.072* 0.396 + 0.0707 0.269 + 0.0777 


i ennai AC NAA 


Mean + SEM * p <= 0,05: ** p < 0.01. "T p < 0.001; * Not significant. 
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Fic. 1. Phosphocreatine and ATP content (mmol/kg w w) and 


adenylate energy charge (EC) in muscle before, during and after 
clamping of the aorta (mean + SEM, except for EC where SEM 
was negligible). 


Metabolic Changes Before Aortic Clamping 


The muscle metabolite concentration before clamping 
but during anesthesia showed surprisingly small differ- 
ences when compared to the maximally trained claudi- 
cants at rest. The significant increase of the adenylate 
and creatine pools are, however, no explainable. Pre- 
vious findings based on analysis of blood parameters 
have shown that anesthesia without surgery does not 
alter body metabolism significantly.” The hypergly- 
cemic response to surgery seems to be more related to 
the emotional stress of being brought to an operating 
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theater and to the surgical trauma than anesthesia. 
Enger et al.*!° have described intramuscular metabolic 
changes in the leg during intrathoracic surgery for 
coarctated aorta, which was significant, but did not find 
any metabolic changes in the deltoid muscles of the 
same patients. We found significant increases of the 
intracellular glucose and pyruvate concentrations but 
no reduction of high energy phosphates and no increase 
of lactate content. These results may indicate that 
anesthesia together with surgical trauma only has minor 
effects in these patients. 


Metabolic Changes During Aortic Clamping 


During clamping the L/P ratio in muscle was doubled 
compared to L/P ratio in iliac venous blood, which was 
constant through the whole procedure. The L/P ratio 
in the blood should be interpreted with great caution,’ 
but we feel that the increased muscle L/P ratio indicates 
tissue hypoxia. During the whole study the arterial 
oxygen tension was slightly elevated. Thus any tissue 
hypoxia that occurred did so despite adequate arterial 
oxygen tension and must be related to a decrease in 
tissue perfusion. 

The metabolic changes in muscle during clamping of 
the aorta were moderate. Possibly the energy state of. 
the adenine nucleotide pool was upheld through a de- 
crease of the PCr content. No change was seen in the 
adenylate and creatine pools. Substrate stores were 
maintained. The preischemic level of glycogen and 
glucose should be sufficient to increase lactate con- 
centration from 1.5 to at least around 15 mmol/kg wet 
tissue, as can be seen in healthy persons during maxi- 
mum exercise,” but the lactate level was only doubled. 
This small increase in lactate concentration was prob- 
ably due to the collateral circulation, which made the 
muscle involved only relatively ischemic. The range in 
lactate content of muscle tissue during clamping prob- 
ably reflected the different development of collateral 
circulation. The requirement for energy was also less 
during anesthesia with decreased muscle tone and con- 
tinuously falling temperature. In two of our patients the 
rectal temperature fell below 31? at the end ofthe opera- 
tion. The hypothermia during complete or partial 
ischemia could metabolically be favorable. A "protec- 


TABLE 6. Mean Lactate and Pyruvate Concentration in Iliac Venous Blood (mmol/kg Wet Weight) Compared to Values Before Aortic Clamping 


————————————————————————— T 


Before Aortic 


(n — 8) 


Before Aortic 
Declamping 


20 Min After 60 Min After 
Aortic Declamping Aortic Declamping 
(n — 8) (n = 8) 


EEE 


Lactate 1.49 + 0.02 2.41 + 0.10*** 
Pyruvate 0.08 + 0.02 0.13 + 0.031 
Mean + SEM *p<0.05. **p<0.01.  *** p< 0.001. 


* Not significant. 
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TIME 
Before Before 20 min after 60 min after 
clamping  declamping  declamping — declamping 


Fic. 2. Lactate concentration in muscle tissue, iliac venous and 
superior caval blood (mmol/kg w w) as well as L/P ratio in muscle 
tissue and iliac venous blood before, during and after clamping of 
the aorta. (mean * SEM). . 


tive" effect of low temperature has been described for 
the anoxic myocardium,’ during tourniquet ischemia*''? 
and in incomplete and complete ischemia of the brain.*! 
Oxygen consumption decreases approximately 50% at 
28°, and the metabolic rate will decrease to meet the 
reduced demands.” 


Metabolic Changes After Clamping 


The metabolic changes seen in connection with the 
declamping of the aorta are most surprising. The eleva- 
tion of the lactate content in iliac venous blood even 
one hour after declamping is in line with observations 
made by Sørlie et al.,?* who found increased lactate 
levels in popliteal venous blood 20 minutes after de- 
clamping the femoral artery. The nonsignificant de- 
crease of muscle glycogen and the increase ofthe intra- 
muscular glucose and pyruvate content show that 
abundant substrate was present. In spite ofthe restored 
blood flow to the legs and adequate substrate levels 
in the muscle a significant decrease of the adenylate 
pool was noted in combination with a significant de- 
crease of the sum of PCr and Cr. In the case of total 
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tourniquet ischemia the changes observed by Haljamae 
and Enger!? are quite different. In that study lactate 
concentration increased 300% and PCr levels decreased 
60% during 60 till 90 minutes of total occlusion (cf our 
mean clamping period of 88 min). No change of ATP 
occurred. Already five minutes after the release of the 
tourniquet the lactate and PCr levels returned almost to 
the preischemic ones. Larsson and Hultman” have de- 
scribed a decreased EC during tourniquet ischemia 
with no change of the adenylate and the creatine pools 
of the muscle. All metabolites were normalized within 
five minutes after the release of the tourniquet except 
lactate content, which did not return to basal levels 
until 30 minutes of recirculation. 

The fall of 20% in both the adenylate and the creatine 
pools implies a postischemic swelling of the tissue. This 
is, however, unlikely, since no clinical signs of such a 
volume increase are noted. Larsson and Bergström’! 
found after 50—180 minutes of tourniquet ischemia in 
man only a 546 increase of total water content one 
minute and 2.4% increase 30 minutes after the release 
of the tourniquet. Stock and Isselhard*’ described 30 
minutes after long-lasting ischemia (5 hours) of a dog 
extremity less than 10% increase of water content. 
Thus the fall of the adenylate and creatine pools can 
partly be ascribed to the postischemic oedema of the 
muscle, but this does not quantitatively explain the 
decline. 

The decrease of the adenylate pool could be caused 
by insufficient production, accelerated breakdown and/ 
or leakage of adenine nucleotides. It is difficult to dis- 
tinguish between the inability to synthetize a compound 
and the failure to store it after synthesis, but with 
presence of abundant substrate and restituted blood 
flow to the leg insufficient production can probably be 
ruled out. During ischemia energy is liberated through 
utilization of ATP giving rise to ADP and AMP. Since 
breakdown products of AMP are diffusable over the 
intracellular membrane, these constituents could be 
lost to the blood. The decrease of the creatine pool 
on other hand supports a loss through disrupted cellular 
membranes.!! 

A local collection of metabolites and tissue acidosis 
could lead to localized cellular damage. Enger et al.” 
have shown a significant change of transmembrane po- 
tentials during three hours or tourniquet ischemia. 
Complete restitution was not seen until one hour of 
recirculation. The significant decrease of ATP + ADP 
+ AMP and PCr + Cr in the muscle after declamping 
in our patients may have been caused by an ischemic 
damage of cellular membranes or the mitochondria. 
The continued supply of oxygen during the clamping 
of the aorta could allow oxygen-dependent autolytic 
degradation of cellular membranes causing metabolic 
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changes, which would be accentuated during post- 
ischemic reoxygenation, explaining the severe meta- 
bolic derangement after declamping. Functionally, 
however, this does not seem to have any great effect 
in the majority of patients who were often able to walk 
one or two days after the operation. 
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Antigenicity of Venous Allografts 


STEPHEN C. AXTHELM, M.D., JOHN M. PORTER, M.D., SCOTT STRICKLAND, B.A., GERALD M. BAUR, M.D. 


With isolated exceptions, the clinical use of venous allografts 
has been disappointing. Considerable evidence indicates that 
allograft antigenicity plays a major role in the failure of venous 
allografts when used as arterial replacements. Recent reports 
suggest that DMSO-cryopreservation of venous allografts may 
reduce allograft antigenicity while preserving allograft 
viability. The present study examines the effect of modifications 
of vein allografts on subsequent allograft antigenicity. Skin 
grafts were transplanted from ACI to Lewis inbred strains of 
male rats. Primary skin graft rejection occurred in 9.0 + 1.0 
days. Subcutaneous 4mplantation of fresh inferior vena cava 
from ACI rate into Lewis rats resulted in subsequent skin graft 
rejection in 5.0 — 1.0 days, confirming the antigenicity of 
venous tissue. Cryopreservation of ACI inferior vena cava for 
seven days prior to implantation, with or without 15% DMSO, 

*resulted in subsequent skin graft rejection in 5.0 + 1.0 days. 
Treatment of ACI inferior vena cava with 0.30% gluteralde- 
hyde for 20 minutes prior to implantation in Lewis rats resulted 
in skin graft rejection in 9.0 + 1.0 days, the same time as a first 
set rejection. This study indicates that unmodified veins are 
normally antigenic and that this antigenicity is not eliminated 
by cryopreservation with or without DMSO. Gluteraldehyde 
treatment appears to reduce allograft antigenicity, but results 
in a nonviable graft. At the present time, there is no known way 
to reduce the antigenicity of viable venous allografts. 


APHENOUS VEIN AUTOGRAFTS remain the bypass 
S conduits of choice for vascular reconstruction in 
small arteries. As 20—30%° of all patients do not possess 
an adequate saphenous vein due to previous phlebitis, 
surgical removal, or anatomic variations, interest has 
inevitably developed in the use of saphenous vein allo- 
grafts for arterial reconstruction. A number of experi- 
mental and clinical observations describing the use of 
venous allografts have been published in the past sev- 
eral decades. Earlier investigators suggested that 
venous allografts may be hypoantigenic and function 
satisfactorily as arterial bypass conduits. Most recent 
studies, however, have indicated that venous allografts 
are as antigenic as any other allograft tissue, and that 
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their use in arterial reconstruction elicits a typical im- 
munologic rejection reaction. 

Early enthusiasm for the clinical use of venous allo- 
grafts was based largely on the clinical report by Tice 
and Santoni’? describing excellent intermediate term 
patency with venous allografts. Reports by Ochsner? 
and Jackson and Abel? also related acceptable early 
results. Ochsner later reported a failure rate approach- 
ing 90% on long-term follow-up.'? A recent report by 
Stephen, Sheil and Wong described short-term failure 
of ten of eleven fresh venous allografts in patients.'? 
Microscopical observation of failed grafts has revealed 
a prominent mononuclear cell infiltrate with allograft 
necrosis compatible with an immunologic rejection re- 
action. However, isolated clinical reports of satisfac- 
tory long-term patency of venous allografts continue 
to appear.!’ 

Two observations of considerable potential impor- 
tance concerning the use of venous allografts have been 
published in the past several years. Dent and associates? 
found that 28 day cryopreservation of venous allografts 
in DMSO preserved allograft viability. When these 
grafts were subsequently used as arterial replacements 
in dogs, long-term patency equalled that of venous 
autografts.'? These investigators suggested a decreased 
antigenicity of the venous allograft incident to the cryo- 
preservation technique. More recently Sheil and asso- 
ciates'? reported. satisfactory short term patency in 
dialdehyde starch tanned venous allografts used as 
arterial bypass grafts in patients. 

The present study was performed to assess the anti- 
genicity of venous allografts using a genetically char- 
acterized inbred rat model, and to determine the effect 
of prior DMSO cryopreservation or glutaraldehyde tan- 
ning on venous allograft antigenicity. 


0003-4932/79/0300/0290 $00.70 © J. B. Lippincott Company 


290) 


Vol. 189 e No. 3 


Method 


Two histoincompatible strains of male rats, Lewis 
(AgB!) and ACI ( AgB?) were used.* Two full-thickness, 
6 mm skin grafts were transplanted from the ACI donors 
to the Lewis recipients using standard techniques with 
care being taken to lay the fat-free grafts into a snugly 
fitted bed on the intact panniculus carnosus. The grafts 
were inspected daily and time to rejection was recorded. 
Rejection was determined by absence of vascularity of 
the graft when cut with a scalpel, dessication, and a 
hard shriveled consistency. 

Forty ACI skin grafts were applied to 20 Lewis rats. 
Rejection of the skin grafts by an unsensitized rat was 
considered to be a first set rejection reaction. The 
Lewis rats were considered to have been sensitized 
to ACI skin antigens after skin graft rejection. Within 
seven days of skin graft rejection, two more ACI skin 
grafts were applied to the backs of the same 20 Lewis 
rats in the same manner. These were observed daily 
and time to rejection was recorded. Rejection by these 
previously sensitized rats was considered a second set 
rejection reaction. 


Antigenicity of Fresh Veins 


Using sterile techniques, ACI inferior vena cavae 
were removed, cleaned of fat and blood, rinsed in ster- 
ile normal saline, and a 5 mm segment of unopened 
vein was immediately implanted into subdermal pockets 
of 20 Lewis rats. These pockets were allowed to heal 
for 12 days, when ACI skin grafts were applied to the 
Lewis rats as previously described. Time to rejection 
was recorded. 


Antigenicity of Frozen Veins 


Using sterile techniques, ACI inferior vena cavae 
were removed, cleaned of blood and fat, incubated at 
room temperature in sterile normal saline for 60 min- 
utes, then quick frozen by immersion into liquid nitro- 
gen. They were stored in liquid nitrogen at — 196? for 
seven days, then quickly thawed in a 37? water bath 
over five to seven minutes. They were rinsed in sterile 
normal saline and implanted into 20 Lewis rats as 
previously described. After 12 days, ACI skin grafts 
were applied to the Lewis rats and observed daily 
to rejection. 


Antigenicity of DMSO Cryopreserved Veins 


Using sterile techniques, ACI inferior vena cavae 
were removed, cleaned of fat and blood, and incubated 





* Microbiological Associates, Bethesda, Maryland. 


ANTIGENICITY OF ALLOGRAFTS 


291 


in 1576 DMSO in sterile distilled water for 60 minutes 
at room temperature. Then they were quick frozen 
by immersion in liquid nitrogen, and stored in liquid 
nitrogen at —196° for seven days. They were then 
quickly thawed over five to seven minutes in a 37° water 
bath and implanted into 20 Lewis rats. Twelve days 
later, ACI skin grafts were applied to the Lewis rats, 
and observed daily until rejection occurred. 


Glutaraldehyde Tanned Veins 


Using sterile techniques, 20 ACI inferior vena cavae 
were removed and cleaned of fat and blood. These 
were then incubated in various solutions of from 0.20 to 
2.0% glutaraldehyde in sodium phosphate buffer, pH 
7.4, at room temperature, and at varying intervals from 
20 minutes to three days. They were then rinsed in 
multiple changes of stirred sterile normal saline at 4° 
for 72 hours to remove the residual glutaraldehyde, 
before being placed into 20 Lewis rats. After 12 days, 
ACI skin grafts were applied and were observed daily 
until rejection occurred. All results were compared 
using the two-tailed student’s t-test. 


Results 


Forty skin grafts placed on 20 unsensitized rats re- 
jected in an average of 9 + 1 days. Forty skin grafts® 
placed on 20 sensitized rats rejected in an average of 
5 + | days. This is statistically different from a first 
set rejection (p < 0.01). ° 


Antigenicity of Fresh Vein 


Forty skin grafts placed on 20 rats 12 days after 
subcutaneous implantation of fresh veins were rejected 
in 5 + 1 days. This result is the same as the time for 
a second set rejection. 


Antigenicity of Frozen Vein 


Forty skin grafts placed on 20 rats 12 days after 
subcutaneous implantation of previously frozen veins 


TABLE 1. Time to Rejection of ACI Donor Skin 
Grafts to Lewis Recipient 








Group Days 
Primary skin graft 241 
Second skin graft 341" 
Primary skin graft 12 days after: 
Subcutaneous fresh vein 5t p 
Subcutaneous saline frozen vein n x je 
Subcutaneous DMSO frozen vein 5 + pe 
Subcutaneous glutaraldehyde tanned vein $ pe 





“ Mean + range of 40 observations. 
* p = 0.05 vs unsensitized skin graft. 
** p < 0.05 vs sensitized skin graft. 
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were rejected in 5 + 1 days. This result is the same 
as the time for a second set rejection. 


Antigenicity of DMSO Cryopreserved Vein 


Forty skin grafts placed on 20 rats 12 days after 
subcutaneous implantation of DMSO cryopreserved 
veins were rejected in 5 + 1 days. This result is the 
same as the time for a second set rejection. 


Antigenicity of Glutaraldehyde Tanned Vein 


Forty skin grafts placed on 20 rats 12 days after 
subcutaneous implantation of glutaraldehyde tanned 
veins were rejected in 9 + 1 days. There was no dif- 
ference in rejection whether the vein had been exposed 
to 0.2% glutaraldehyde for 20 minutes or 2.0% glutaral- 
dehyde for three days. This result is the same as the 
time for a first set rejection. The results are summarized 
in Table 1. 


Discussion 


Successful expérimental arterial transplantation of 
venous autografts and allografts was reported by Alexis 
Carrel in the early part of this century. The exciting 
implications of that work were not realized until the 
"dramatic work of Kunlin in 1949, which introduced the 
modern era of venous bypass of arterial lesions. 

Studies of venous allografts by Schwartz and asso- 
ciates!? indicated that veins Were hypoantigenic. These 
investigators, however, used mongrel dogs, a model 
which has been found to be unreliable in venous allo- 
graft studies because of random histocompatibility 
matching.! Perloff and associates,!! in a series of well- 
controlled studies, found venous allografts to be nor- 
mally antigenic in both rats and dogs. They also noted 
that the use of immunosuppressive agents appeared to 
delay venous allograft occlusion in the animal models. 
These observations were amplified by the studies of 
Williams and associates,?? who found that venous allo- 
grafts elicit a rejection reaction accompanied by the 
loss of allograft endothelium and its replacement by 
the host's own cells. 

Hallen first proposed that freezing may reduce anti- 
genicity of tissue. Tice and Zerbino'? suggested that 
the unique success which they have achieved in the 
clinical application of venous allografts may be related 
to their method of graft cryopreservation prior to its 
use. This same suggestion has been made by Weber, 
Dent and associates,'* although the latter investigators 
also used DMSO, an agent whose potential effect on 
tissue antigenicity is unclear. 

The present study shows that venous allografts 
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are normally antigenic and that DMSO cryopres- 
ervation does not diminish this antigenicity. This ob- 
servation is compatible with previous reports from our 
laboratory? and from others? describing venous allo- 
graft rejection and a high rate of occlusion when either 
fresh or DMSO cryopreserved allografts are used as 
arterial bypasses in animals. 

A review of previous laboratory studies of venous 
allografts reveals findings which should be considered 
in the evaluation of venous allograft performance in 
experimental animals. The first is that random histo- 
compatibility matching between donor and recipient 
may occur when outbred dogs are used, and this may 
markedly distort the results of studies using small 
numbers of animals. The second is that venous allograft 
rejection in the dog model may not become apparent 
for four to eight weeks after implantation in the arterial 
system. The experimental evaluation of vascular allo- 
grafts in the dog should not be conducted for a shorter 
time than four weeks.” Isolated long-term successes 
of occasional venous allografts in arterial reconstruc- 
tion in patients may be due in part to random histo- 
compatibility matching. The clinical successes reported 
in using venous allografts for arteriovenous access 
fistulas? may be due in large measure to high flow 
volume in this application, a variable noted to be impor- 
tant by other workers.*? 

The preliminary report describing the successful use 
of tanned venous allografts in patients is most interest- 
ing. The present study shows that tanned tissue is 
not antigenic, an observation noted by others.* How- 
ever, the tanned venous allograft is nonviable, and it 
is difficult to imagine that its long-term patency will 
approach that of venous autografts. Additionally, since 
the vein wall is thin, there would appear to be a signif- 
icant likelihood of aneurysm formation with time as 
has happened with the use of other tanned allograft 
vascular conduits.? 

The results of the present study shows clearly that 
both fresh DMSO cryopreserved venous allografts are 
normally antigenic and a review of available experi- 
mental and clinical data suggests that the use of such 
grafts in patients will be likely to elicit a rejection re- 
action associated with an unacceptably high graft fail- 
ure rate. These results lead us to urge caution in the 
clinical use of venous allografts at the present time. 
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Assessment of Biopsy Techniques and Histopathologic 
Interpretations of Primary Cutaneous Malignant Melanoma 


DANIEL F. ROSES, M.D.,* A. BERNARD ACKERMAN, M.D., MATTHEW N. HARRIS, M.D., 
GEORGE R. WEINHOUSE, M.D., STEPHEN L. GUMPORT, M.D. 


The biopsy techniques utilized for diagnosis in 1,161 patients 
with primary cutaneous malignant melanoma treated at the 
New York University Medical Center were reviewed. Eight 
hundred sixty-four (74%) biopsies were of the excisional type 
and 269 (23%) were incisional. Twenty-eight biopsies (3%) 
could not be assessed. Two hundred fifty-two consecutive pa- 
tients referred for treatment of malignant melanoma to the 
authors for the last three years were studied to determine 
whether standard techniques of biopsy and uniform criteria for 
histopathologic diagnosis and staging were being utilized. One 
hundred forty-nine of these patients (59%) had total excisional 
biopsies of their lesions and 103 (41%) had incisional biopsies. 
Of the latter group, 66 (64%) were for lesions less than 2 cm in 
diameter and were situated in areas other than the face. The 
biopsy specimens obtained from 123 patients were reviewed by 
eat least one other pathologist as well as our own (A.B.A.). 
For these 123 patients a difference of histologic diagnosis be- 
tween pathologists occurred in 11 (9%). In 58 (47%) there was a 
discrepancy in assignment of Clark levels or a failure to assess 
Clark levels. Tumor thicknesses*as measured by Breslow were 
read in only 22 (18%) of these 123 patients. The inadequacies 
of many of the biopsy specimens and discrepancies in histo- 
pathologic interpretation indicate that acceptable biopsy tech- 
niques and reproducible diagnostic criteria have not yet been 
generally adapted for primary cutaneous malignant melanomas. 


T HAS LONG BEEN RECOGNIZED that the deeper the 
I penetration of a malignant melanoma into the skin, 
the worse the prognosis. Recently described systems of 
histopathologic classification have refined this con- 
cept.!'? Clark and his associates! assess primary cuta- 
neous malignant melanoma by using "levels of invasion" 
and Breslow! has introduced the concept of tumor thick- 
ness and cross-sectional area to gauge prognosis for this 
malignant neoplasm. As a result of the correlation be- 
tween increasing depth of invasion and tumor thickness 
on the one hand with the incidence of regional lymph 
node metastases and survival on the other, these histo- 
pathologic criteria have become crucial for determining 
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the extent of surgical therapy .?*:!5 Clinical trials under- 
taken to assess various therapeutic approaches also 
utilize these measurements.?*^!'^ Because a properly 


performed biopsy is necessary for accurate histopatho- 
logic interpretation, we reviewed the biopsy techniques 
performed on all patients treated at the New York 
University Medical Center to determine if sufficient 
pathologic material had been submitted for primary 
cutaneous malignant melanoma. We also reviewed the 
pathologic material in all instances of primary malignant 
melanoma referred to the authors during the past three 
year period in order to further determine if uniform 
staging of the primary lesion had been followed by 
pathologists since the acceptance of the Clark and 
Breslow systems. Many patients were referred to us for 
surgical care after evaluation of the pathology at other 
institutions. In these instances the histopathologic 
material was reviewed and restudied using criteria for 
diagnosis of malignant melanoma that are employed by 
the Dermatopathology Section at New York University." 


Materials and Methods 


For a 30 year period, from January, 1949 through 
February, 1978, 1,161 primary cutaneous malignant 
melanomas were treated by the Tumor Service of the 
Department of Surgery of the New York University 
Medical Center. The type of biopsy initially performed 
varied. We define incisional biopsy as one in which the 
lesion was not completely removed for pathologic evalu- 
ation by such techniques, for example, as partial exci- 
sion, punch excision, shave excision, and curettage. Total 
excisional biopsy we define as the removal of the entire 
visible lesion to a depth of and including subcutaneous fat. 

The histopathologic features and the biopsy technique 
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in 252 consecutive patients referred for treatment of 
malignant melanoma over the last three year period to 
our surgical group were also reviewed. This recent 
three year period was selected for study because enough 
time has elapsed for pathologists to utilize the methods 
proposed by Clark and Breslow for gauging prognosis 
of primary cutaneous malignant melanoma. Interpreta- 
tion of histologic material was done by at least one 
pathologist at another institution as well as our own in 
123 of the patients. The histopathologic evaluation of 
the material by the other pathologist was compared 
to that of the dermatopathologist at our Medical Center 
(A.B.A.). In instances where a portion of the lesion 
remained after incisional biopsy, we subsequently per- 
formed a total excisional biopsy before the definitive 
surgery, provided that primary closure could be ob- 
tained. This material was then reviewed by our patholo- 
gist and reclassified if necessary. 

The histologic criteria for the diagnosis of malignant 
melanoma utilized by our Dermatopathology Section 
are as follows. 

A) Architectural pattern. 1. Increased number of 
atypical melanocytes, singly and/or in nests within the 
epidermis. 2) Horizontal extension of atypical melano- 
cytes, singly and/or in nests, within the epidermis be- 
yond the bulk of the intraepidermal and intradermal 
components of the neoplasm. 3) Failure of nuclei of the 
atypical melanocytes to become smaller with progres- 
sive descent into the dermis. 4) Atypical melanocytes 
present singly and/or in nests at all levels of the epider- 
mis, even including the cornified layer. 5) Variation in 
size and shape of intraepidermal and intradermal nests 
of atypical melanocytes. 6) Confluence of the nests of 
atypical melanocytes within the epidermis and the 
dermis. 7) Extension of atypical melanocytes, singly 
and/or in nests, down epithelial structures of the adnexa. 

B) Cytologic features. 1) Atypical melanocytes with 
large, hyperchromatic, pleomorphic nuclei and promi- 
nent nucleoli. 2) Melanocytes in mitosis within the epi- 
dermis and the dermis. 3) Necrotic melanocytes. 

In addition to the histologic description, judgments 
were made about: 1) the histologic type of malignant 
melanoma, i.e., superficial spreading, nodular, acral 
lentiginous, lentigo maligna, or those that did not con- 
form to the classification. 2) The measurement of the 
level of invasion according to the Clark classification 
listed below. 


Level I: all the neoplastic cells are above the epider- 
mal basement membrane. 

Level II: the neoplastic cells lie beyond the basement 
membrane and extend to some degree into the papil- 
lary dermis, but not quite to the reticular dermis. 
Level III: the melanoma cells fill the papillary dermis 
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and reach the interface between papillary and reticu- 
lar dermis. 

Level IV: the neoplastic cells extend into the reticular ` 
dermis. 

Level V: the neoplastic cells extend into the subcuta- 
neous fat. 


3) The measurement of the thickness of the neoplasm 
according to Breslow’s method. 

4) Presence or absence of a pre-existing melanocytic 
nevus. 

5) Additional histopathologic information which 
might have some significance to prognosis, e.g., ulcera- 
tion, nodularity, pedunculation, invasion of blood ves- 
sels or lymphatics, mitotic figures and their number per 
high power field, types of neoplastic melanocytes, 
inflammatory-cell infiltrate and its density, and presence 
of neoplastic cells at the margin of the specimen. 


Results 


Of the 1,161 malignant melanomas reviewed, there 
were 864 (74%) excisional biopsies and 269 (23%) inci- 
sional biopsies. Twenty-eight malignant melanomas 
(3%) could not be accurately assessed on the basis of 
material available for review. Of the 252 consecutive 
patients studied over the past three years, 149 (5970) 
had a total excisional biopsy of the primary lesion while 
103 (41%) had an incisional biopsy. Of these 103 pa- 
tients, 66 (64%) were for lesions less than 2 cm in diam- 
eter and situated in areas Óther than the face. Therefore. 
of the 252 patients, 66 (26%) had a less than optimal 
biopsy according to criteria previously described. 
Of the 123 patients in whom the histopathologic ma- 
terial was interpreted by another pathologist as well 
as our own, there was a difference in diagnosis in 11 
(9%). In five instances the discrepancy was in diagnos- 
ing the lesion as a Spitz nevus (benign juvenile melanoma) 
as opposed to a malignant melanoma. The discrepancy 
in one was in diagnosing a freckle of Hutchinson as 
opposed to an "invasive" malignant melanoma: in two, 
atypical melanocytic hyperplasia as opposed to "'inva- 
sive" malignant melanomas; in two, benign nevi as 
opposed to malignant melanoma; and in one, atypical 
spindle cell neoplasm as opposed to malignant melanoma. 
Thirty-one lesions (25%) were not classified as to level 
of invasion by referring pathologists. Of the remaining 
81, there was a difference in the assessment of levels 
of invasion in 27 (22%). Of these 27 lesions. thirteen 
involved a difference in assignment of either a Clark 
level III or IV. Therefore, of the 123 lesions in which 
histopathologic comparisons were made, there was a 
discrepancy in either diagnosis, in level of invasion, or 
in a failure to assign level of invasion in 58 (47%) (Table 1). 
Of the 58 instances in which these discrepancies or 
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TABLE 1l. Histopathologic Interpretation of Malignant Melanoma 
in 123 Patients Evaluated by More than One Pathologist 


Number and Per Cent 


‘Interpretation of Patients 
Discrepancy in diagnosis of malignant 
melanoma 11 (9%) 
Clark level not assigned 31 (25%) 
Difference in assignment of Clark level 27 (22%) 
Tumor thickness by technique of Breslow 
not measured 101 (82%) 


* Difference in assignment of: Clark level I vs II: 1. Clark level II 
vs III: 11. Clark level II vs IV: 2. Clark level III vs IV: 13. 


insufficiencies were found, 29 (50%) had less than total 
excisional biopsies. Of the 123 lesions interpreted histo- 
logically by another pathologist only 22 (18%) had tumor 
thickness measured by the technique of Breslow. 


Discussion 


The survival of patients with primary cutaneous 
malignant melanoma has been shown to be inversely 
related to the level of invasion of the neoplastic cells. 
Das Gupta? has recently reported five year survival 
rates of 100% for patients with Clark level II lesions, 
95% for Clark level III, 50% for Clark level IV, and 
37% for Clark level V. Breslow,' in 1970, supported the 
concept that tumor thickness was an important gauge 
for prognosis of primary cutaneous malignant melanoma. 
He measured the thickness of malignant melanomas in 
histopathologic sections with a micrometer in the ocular 
of the microscope. The thickness is measured from the 
uppermost part of the granular layer of the epidermis to 
the deepest portion of the neoplasm as seen in histologic 
sections. Lesions less than 0.76 mm in thickness were 
shown to have an excellent prognosis whereas lesions 
greater than 1.50 mm were associated with a higher 
incidence of mortality. ! 

The clinical diagnosis of a malignant melanoma is 
based on the gross morphologic appearance and the 
history of change in the lesion. Kopf and coworkers" 
found but a 64% accuracy rate in diagnosing malignant 
melanoma by physicians in the Oncology Section of the 
Skin and Cancer Unit at the New York University 
Medical Center. The need for firm histologic criteria 
for diagnosis of malignant melanoma becomes even 
more important if clinical judgments are so imperfect. 

If the clinical diagnosis of malignant melanoma is 
suspected, it should be established, when possible, by a 
total excisional biopsy. Total excisional biopsy, which 
implies removal of the entire lesion as visualized grossly 
in breadth and depth, is used when the wound can be 
closed by a simple primary suture technique. In most 
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instances this can be readily accomplished with lesions 
up to 2 cm in size. Exceptions are lesions that are so 
large or so situated anatomically, such as on the face, 
that total removal for purposes of biopsy would involve 
a disfiguring procedure or one in which closure cannot 
be accomplished per primum. In these instances of 
large lesions, incisional biopsy of a portion is indicated 
provided that a representative sample of the deepest 
portion of penetration is selected. In such situations 
selecting the most nodular area and extending the inci- 
sion into the subcutaneous fat will provide the greatest 
accuracy as to the actual depth of the neoplasm. All 
biopsy material should be serially sectioned at right: 
angles to the long axis of the specimen. 

Our data indicate that despite the emphasis in the 
literature on the need for an adequate assessment of 
the histopathology, the number of partial biopsies rather 
than complete, excisional biopsies for malignant mela- 
nomas seen at the New York University Medical Center 
for further treatment has increased over the past three 
years. Of note is that 64% of these biopsies were in 
patients seen for treatment of lesions less than 2 cm in 
maximum diameter. The less than optimal quality of the 
biopsy material in 2696 of the patients studied, discrep- 
ancies in diagnoses in 11%, and the difference in as- 
signment of levels of invasion or failure to include levels 
of invasion in 47% indicates that uniform techniques of 
biopsy and histopathology have not been generally 
adapted by dermatologists, pathologists, and surgeons. 
A specific area of difficulty in histopathologic diagnosis 
is the differeritiation of a Spitz nevus (benign juvenile 
melanoma) from malignant melanoma.? This discrep- 
ancy applied to five lesions. 

The Clark classification of levels of invasion presents 
some problems for pathologists and surgeons. This 
classification is subjective and competent pathologists 
may come to different conclusions in reviewing the 
same material. Of the 27 lesions in which there was a 
difference of opinion in assigning Clark levels, thirteen 
discrepancies involved assignment of Clark levels IH 
or IV. While the incidence of discrepancies in assign- 
ing levels was higher in our series than in the report of 
Suffin and coworkers,'* their survey indicated that only 
arelatively small number of "community" pathologists 
(23%) employed the Clark system of classification. 

The Breslow classification is more objective but it 
too has problems. There may be differences in the 
normal thickness of the epidermis in different anatomic 
sites, the epidermis may be hyperplastic and ulceration 
of the specimen may make determination of the granular 
zone impossible. Nevertheless the measurement of 
malignant melanoma as proposed by Breslow may be 
the most reproducible means of predicting prognosis 
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yet available. It is important to note that in only 22 (18%) 
of lesions examined by a pathologist at another institu- 
tion was the tumor thickness as measured by Breslow 
reported. 

Recent studies on the therapy of malignant melanoma 
demonstrate the need for optimal biopsy techniques 
and uniform assessment of the histopathology of the 
primary lesion. In an evaluation of immediate node 
dissection in stage I malignant melanoma of the limbs, 
Veronesi and associates’ reviewed the pathology in 
557 patients. Four were considered questionable or 
doubtful and were not accepted for inclusion in the 
therapeutic trial. Three hundred nine patients had 
lesions considered suitable for evaluation of maximum 
thickness. Two hundred eighty-three were reclassified 
according to levels of invasion, and, of these, 246 were 
classified histologically according to Clark's criteria. 
In the other patients, the quality ofthe pathologic mate- 
rial, although adequate for the diagnosis of malignant 
melanoma, was not considered suitable for this type 
of evaluation. 

In another study concerning the width of resection 
margin for melanomas less than 0.76 mm in thickness, 
Breslow and Macht? have asserted that such thin lesions 
may be treated conservatively, i.e., with width of resec- 
tion depending upon the anatomic location of the tumor 
and in most instances not requiring a skin graft. Such 
an approach, however, presumes a uniformity of histo- 
pathologic interpretation of a sufficient biopsy specimen. 


Conclusion 


The inadequacies of the biopsy material and dis- 
crepancies in histopathologic interpretation in our study 
indicates that there may be risks in adopting therapeutic 
principles that depend entirely on routine histologic 
assessment. In our judgment, the treatment of malignant 
melanoma requires a sufficient biopsy specimen and 
reproducible standards of histopathologic diagnosis. 
Unless strict criteria for each are adhered to, appropriate 
selection of therapy, extent of surgery, and subsequent 
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evaluation of the clinical behavior of the malignant 
melanoma may not be possible. 
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Selective Intra-arterial Vasopressin 


Clinical Efficacy and Complications 


LAWRENCE M. SHERMAN, M.D., SADASHIV S. SHENOY, M.D., FRANK B. CERRA, M.D. 


A retrospective analysis of results obtained over a three year 
period in 66 patients receiving selective intra-arterial vasopres- 
sin (SIAV) for control of 69 episodes of massive gastrointestinal 
bleeding was presented. SIAV was used when there was a 
failure of conventional medical therapy and the patient's pa- 
thology and/or complicating medical conditions necessitated an 
attempt at controlling an emergent condition by nonoperative 
means. Hemorrhage was completely controlled in 43% of vari- 
ceal bleeds, 67% of hemorrhage gastritis, 45% of bleeding 
ulcers, and in 62% of colonic sources. The incidence of re- 
bleeding following initial control was 16%. The surgical mor- 
tality for patients who were initial failures of SIAV was 50%. 
Patients undergoing elective surgery after complete control 
by SIAV had an 8% mortality. There were five catheter re- 
lated complications. Minor complications occurred in 41% of 
patients, but required no treatment. Major complications oc- 
curred in 40% of cirrhotic and 21% of noncirrhotic bleeding 
episodes; and were a contributing factor in five cirrhotic 
deaths and three noncirrhotic deaths. In critically ill patients 
in the setting of an Intensive Care Unit, selective intra-arterial 
vasopressin appears: 1) to be an effective means of controlling 
certain types of gastrointestinal hemorrhage; 2) to provide 
an opportunity for an increase in survival rate. 


N 1967, NUSBAUM REPORTED the successful control 
I of bleeding esophageal varices by selective intra- 
arterial infusion of vasopressin.'* Since that time many 
authors have found varying degrees of success in con- 
trolling variceal and nonvariceal hemorrhage by similar 
methods. 19.15 

At the Buffalo General Hospital (BGH), radiographi- 
cally directed selective intra-arterial vasopressin infu- 
sion (SIAV) has been used to control gastrointestinal 
bleeding from a wide variety of sources. In order to 
assess the efficacy and complications of such therapy, 
as retrospective analysis of those patients treated by 
SIAV was undertaken for the 36 month period from 
January 1, 1975 through December 31, 1977. 
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Methods 


Seventy-one patients with 76 bleeding episodes were 
treated with SIAV. All were in the Intensive Care Unit. 
Complete data was retrievable on 69 patients. Three 
of these patients received systemic intravenous vaso- 
pressin prior to SIAV and were excluded from the 
study, leaving 66 patients with 69 bleeding episodes 
treated by SIAV. 

The patients ranged in age from 24 to 83 years with 
an average of 58 years. All patients had significant 
(requiring at least 4 units of blood in 6— 12 hours prior 
to SIAV) upper or lower gastrointestinal hemorrhage 
and were initially managed by volume replacement; cor- 
rection of coagulopathy if present; antacid therapy in 
upper GI bleeding; and a definitive determination of 
the bleeding site by endoscopy, radiography or angiog- 
raphy. No cimetidine was used in the treatment of 
the upper GI hemorrhage. SIAV was used when there 
was a failure of conventional medical therapy and the 
patient's pathology (e.g. cirrhosis with bleeding vari- 
ces) and/or complicating medical conditions (e.g. ad- 
vanced pulmonary, hepatic, or cardiac disease or ad- 
vanced malignancy) necessitated by an attempt at con- 
trolling an emergent condition by nonoperative means. 
At the BGH, emergency portocaval decompression is 
performed in patients with cirrhosis and bleeding vari- 
ces when the variceal bleed is not controlled by medical 
therapy, SIAV, or balloon tamponade. 

All patients were actively bleeding when taken to 
the angiography laboratory. Angiography was carried 
out through the standard transfemoral route combining 
abdominal aortography with selective catheterization 
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of appropriate visceral arteries. If the site of bleeding 
could be identified, selective catheterization was per- 
formed and the catheter left in the involved vessel. 
Otherwise, the catheter was secured in the suspected 
artery based on endoscopic or clinical findings, or in 
the superior mesenteric artery in patients with bleeding 
varices. A constant infusion of 0.2 units per minute of 
vasopressin was begun. If bleeding did not cease, in- 
fusion was increased to 0.4 units per minute maximum. 
Once bleeding ceased the infusion was usually tapered 
over 24—48 hours. The catheter was left in place an 
additional 24 hours and if no further bleeding occurred, 
was withdrawn. 

Patients were considered to have had initial control 
of hemorrhage if bleeding stopped during the infusion 
of vasopressin. Complete control was felt to be present 
if no further bleeding occurred from the same site dur- 
ing that hospitalization, whether or not the patient un- 
derwent subsequent definitive surgery. Incomplete 
control was present when the bleeding stopped during 
SIAV, but recurred during or after the weaning phase. 

The sources or upper GI bleeding were esophageal 
varices, hemorrhagic gastritis, and gastric or duodenal 
ulcers, including one gastric malignancy. The colonic 
sources were diverticulosis, postpolypectory bleeding, 
arteriovenous malformations, carcinoma, adenoma 
and anastomotic oozing. The sources of hemorrhage 
are summarized in Table 1. 


Results 


Sources of bleeding and number of episodes and rates 
of initial and complete control are listed in Table | along 
with the patient mortality. Table 2 demonstrates the 
success rates for controlling hemorrhage as a function 
of source and whether or not the site could be visualized 
on angiography. Overall, 47 of 69 episodes (68%) were 
initially controlled and 36/69 (52%) were completely 
controlled by SIAV. Seven of 45 patients with initial 
control of hemorrhage rebled from the same source and 
two additional patients bled from other sources during 
their hospitalization. The site of bleeding was visual- 
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TABLE l. Sources of Hemorrhage and Their Control Rates 


Control of Episode 





Source of No. Patient 

Bleeding Episodes Initial Complete Mortality 
Varices 28 20/28 71% 12/28 43% 12/25 48% 
Gastritis 15 12/15 80% 10/15 67% 7/15 47% 
Ulcer 11 6/11 55% 5/11 45% S/IL 45% 
Colon 13 8/13 62% 8/13 62% 2/13 15% 
VIPoma** l 1/1 1/1 1/1 
Mallory-Weiss l 0/1 0/1 1/1 
Total 69 47/69 36/69 28/66* 42% 

* Includes only total number of patients and total deaths. ai | 


vasointestinal peptide secreting tumor of the pancreas. It was meta- 
static to small bowel producing local hemorrhage that was docu- 
mented on selective arteriograms. Control of hemorrhage by SIAV 
was also documented. 


ized in 28% of bleeding episodes overall, with com- 
plete control in 47% of those visualized. 

Best results were obtained in the gastritis group, 
with an 80% initial control rate. The three initial failures 
were not surgical candidates and expired. One patient 
in the initial success group rebled and was completely 
controlled by reinstituting SIAV. Another could not 
be weaned and underwent successful semielective op- 
eration. Four patients eventually succumbed to their 
Original disease; eight were discharged from the hos- 
pital. Success did not depend on visualization of 
bleeding site. 

Of 25 cirrhotic patients with bleeding varices who 
were treated with SIAV* initial control was obtained 
in 20 of 28 episodes (71%). Five of these patients rebled 
and two of these were completely controlled by vaso- 
pressin. One other patient who was an initial failure 
of SIAV rebled after emergency decompression and 
was then successfully treated by SIAV. Three other 
patients bled during weaning and underwent semielec- 
tive surgery. Thus 12 of 28 episodes of bleeding were 
completely controlled, a success rate of 43%. Twelve 
of the 25 patients with variceal bleeding died during 
their hospitalization for a mortality rate of 48%. Only 
four of these (16%) died from hemorrhage. 

The mixed group of colon lesions were successfully 


TABLE 2. Angiographic Visualization and Episode Control Rates in 69 Bleeding Episodes 
inne neers meee es 


Site Visualized 


Site not Visualized 


Source of 
Bleeding Control Failure Per Cent Control Failure Per Cent 
A —————————————————————M—————————— ame 
Varices | l 7 19 7 93 
Gastritis 3 2 33 9 l 67 
Ulcer l 4 45 05 l 23 
Colon 3 2 38 5 3 62 
Mallory-Weiss 0 l 100 — — 0 
VIPoma l 0 100 — — 0 
Total 9 10 28 38 12 72 
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TABLE 3. Complications: Frequency of Occurrence 
Cirrhotics Noncirrhotics 
6 
Catheter problems 3 2 
Minor complications 
Hyponatremia 7 2 
High urine sp. gravity 14 13 
Arrhythmia, not treated 7 6 
Hypertension 3 4 
Major complications 
Pulmonary edema 5 
Myocardial depression 10 


Bradycardia treated l 
Hypertension treated l 


— — Un tA 


1.4 complications per patient; 0.9 minor complications per patient; 


0.45 major complications per patient. 


treated in eight of 13 cases (62%) with no rebleeds. 
Of the eight patients who had complete control, one 
expired from underlying disease; five were discharged 
without surgery; and two underwent elective surgery 
and were sent home. In the group of SIAV failures, 
one patient stopped spontaneously; four underwent 
emergency surgery with one death, and three patients 
were sent home. 

In patients with bleeding ulcers, six of 11 patients 
(54%) were controlled on vasopressin with one rebleed. 
After emergency surgery in the initial failure group, 
three were discharged from the hospital, and two pa- 
tients died, one from exsanguination. Following control 
of ulcer hemorrhage with SIAV, three patients died, 
and three were discharged from the hospital, two after 
elective surgery. Of interest is the correlation between 
SIAV control and visualization of bleeding source by 
arteriography in the ulcer patient (Table 2). Only 20% 
of the ulcer lesions in which extravasation was demon- 
strated on angiography were managed successfully by 
SIAV, as opposed to 83% of those ulcers which could 
not be visualized radiographically. Only one of the five 
deaths in this group was from exsanguination. 

Overall, 16 patients underwent emergency operation 
to control bleeding following SIAV failure, with eight 
operative mortalities (50%). This contrasts sharply with 
the one mortality in 12 patients (8%) undergoing elec- 
tive operations after complete control of SIAV. 


Complications 


Reported complications related to the SIAV catheter 
itself include hematoma, infection, septicemia and ves- 
sel dissection and thrombosis. Significhnt wound hema- 
toma was noted in four patients. No SIAV catheter 
tips produced positive bacterial cultures. Only one pa- 
tient developed vessel thrombosis, requiring emer- 
gency femoral thrombectomy. There were no instances 
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of documented visceral ischemia at operation or 
autopsy. 

Complications related to the vasopressin were 
grouped into major and minor categories. Minor com- 
plications requiring no specific treatment included evi- 
dence of fluid retention, such as hyponatremia, in- 
creased urine osmolarity, and increased urine specific 
gravity; increase in blood pressure; sinus bradycardia 
and arrhythmias (premature contractions, atrial fibril- 
lation). Minor complications, primarily bradycardia 
and high urine specific gravity, occurred in 27 patients 
(41%). The rates were not significantly different for 
cirrhotics and noncirrhotics (Table 3). 

Major complications of the vasopressin included 
pulmonary edema, arrhythmias, hypertension requir- 
ing treatment, and myocardial depression. Twenty-two 
patients (34%) suffered major complications, primarily 
pulmonary edema and myocardial depression. The 
complications occurred in 15 of 37 bleeding episodes 
involving cirrhotics (40%) and in seven of 33 episodes 
(21%) involving noncirrhotics (Table 3). Major compli- 
cations were a contributing factor in five cirrhotic 
deaths and in three noncirrhotic deaths. 


Discussion 


A retrospective analysis was undertaken of 70 gas- 
trointestinal bleeding episodes in sixty-five patients 
over a three year period who received SIAV as a thera- 
peutic modality. All SIAV treatment was performed 
in the Intensive Care Unit. Hemorrhage was completely 
controlled in 4396 of variceal bleeds; in 6796 of cases 
with hemorrhagic gastritis; 4596 of patients with bleed- 
ing ulcers; and in 6296 of patients with colonic 
bleeding. | 

Widrich and Johnson reviewed the literature in 1976 
and reported the cumulative success rates shown in 
Table 4.!! They listed as separate categories focal and 
diffuse gastritis and duodenal bleeding. As bleeding 
ulcers respond least well to SIAV, the possible inclu- 
sion of gastric ulcers into the gastritis group may have 
adversely affected that category's success rate. In 
some series, control of bleeding is defined as cessation 
during the infusion, and this does seem to be a useful 
adjuvant function of Pitressin. However, the incidence 
of complete control (where bleeding does not recur 


TABLE 4. Cummulative Success Rates with SIAV 








Source Initial Control Complete Control 
Variceal 81% (147/181) 51% (61/120) 
Gastritis 7496 (67/91) 63% (44/70) 
Duodenal 43% (13/30) 30% (6/20) 
Colon 93% (37/40) 5896 (19/33) 
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from the same site) is difficult to determine. Likewise, 
it is dificult to determine the incidence of rebleeding 
after initial control from this review. Furthermore, 
many of the papers from which the results were derived 
do not discuss the courses of the patients undergoing 
operation after ‘“‘initial’’ control of hemorrhage by 
SIAV. It is difficult therefore to determine whether 
such patients are considered at all in assessing the rate 
of rebleeding. A literature review also made it difficult 
to compare the clinical setting in which SIAV was used 
as a treatment modality. In the present series, the over- 
all incidence of rebleeding after initial control was 16%. 

It has been stated that although SIAV does effectively 
control hemorrhage, survival is not enhanced. In the 
only prospective randomized study reported, Conn 
found a 56% mortality in conventionally treated pa- 
tients and a 54% mortality in SIAV treated patients. 
However 20 patients who were failures of conventional 
therapy were subsequently treated with SIAV with 
seven survivors. In Conn’s statistics, these patients 
were listed as survivors of conventional therapy.’ 
McKenzie reported a survival figure of 21%, but stan- 
dard treatment procedures with SIAV were not used, 
and the criteria for patient selection was not clear.!” 
Conclusions as to mortality rates are not clear, there- 
fore, but seem to fall into the range of 40-60%. The 
Overall mortality rate in the groups of intensive care 
unit patients presented was 42%. 

In the present study, the control rates of hemorrhage 
differed somewhat from those of previously published 
reports. This difference may partly derive from the 
rigidity of the definitions of initial and complete control 
that were used. Also, patients who stopped bleeding 
during SIAV but who could not be weaned were listed 
as failures of complete control, even though most of 
these patients were completely stabilized and operated 
on a semielective basis. By so categorizing the groups, 
the success rate of SIAV in truly non-operable cases 
can be appreciated. Of course in other circumstances 
SIAV does serve a most useful adjuvant function. The 
initial control of hemorrhagic gastritis was probably 
higher because gastric ulcers, which are less easily 
treated by SIAV, were not included in our gastritis 
group. The initial and complete control rates for vari- 
ceal hemorrhage are similar to published reports. How- 
ever, Our mortality rate was lower. 

The control rate with bleeding ulcers is consistent 
with that of others. Of great interest however is the 
inverse relationship between radiographic identifica- 
tion of bleeding and subsequent control of hemorrhage 
by SIAV. The mixed group of colon lesions makes it 
difficult to compare to other groups. While others have 
had considerable success against Malloy-Weiss Syn- 
drome our one failure cannot be used to draw valid 
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conclusions. To our knowledge, there are no previous 
reports of control of hemorrhage from VIPoma meta- 
static to small bowel and causing hemorrhage. 

Complication rates in most series are not considered. 
Conn lists 12 of 28 patients on vasopressin experiencing 
complications, only two of which were catheter related, 
with no complications considered fatal. In compiling 
this list, however, he omits 20 patients who were origi- 
nally failures of medical therapy.’ Many authors do 
not list or categorize complications and those who do 
report similarly low rates of complications. ^! 

The complication rate in the series presented seems 
high. Partly, the explanation lies in the patient selec- 
tion. All of these patients were previous failures of 
conventional medical therapy with complicating medi- 
cal problems that made them very high surgical risks 
necessitating an attempt at control of hemorrhage by 
non-operative means. Many of the patients were in 
critical condition at the time vasopressin therapy was 
initiated. At least several instances of fluid overload 
and pulmonary edema were most likely manifestations 
of the severity of the underlying cardiopulmonary sta- 
tus, and also may have been a manifestation of the 
adult respiratory distress syndrome. 

A second reason for the high complication rate lies 
in the rigid definition of complications with both majar 
and minor varieties being tabulated. The minor compli- 
cations required no therapy and were included for the 
sake of completeness. . 

A third explanation may stem from the method by 
which patients were monitored. Al] seriously ill pa- 
tients are followed with serial physiologic assessment 
Studies using a cardiogreen dye dilution method de- 
scribed by Siegel.!617 This type of monitoring allows 
the recognition and assessment of many cardiovascular 
problems at a subsymptomatic level. This is manifested 
in the high recognition rate of myocardial depression. 
Vasopressin has been found to have a direct depressive 
action on the myocardium.? Significant reduction of 
cardiac output and coronary blood flow has been 
described in laboratory animals and in cirrhotic pa- 
tients.?9!9 This effect is similar whether the vaso- 
pressin is given intra-arterially or intravenously .?:9.19 
Intravenous isoproteronol (0.25-0.5 g/min) has 
been shown to reverse the myocardial depression with- 
out affecting the vasopressin induced reduction in 
portal blood flow!®?° and was used to control the 
myocardial depression in the patients reported. 
Therefore the number of cases listed as having 
myocardial depression may well be more a function of 
the ICU monitoring system than of clinical symp- 
tomatic cardiac failure. 

Recent articles have recommended intravenous vaso- 
pressin as being equally effective as intra-arterial ther- 
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apy. However, SIAV has several distinct advantages. 
First, use of the intra-arterial route provides the op- 
‘portunity of complete visceral arteriography. A clear 
definition of the vascular anatomy is of the utmost 
importance in decompressive portosystemic shunts 
and may be vital to definitive diagnosis and therapy 
in obscure gastrointestinal bleeding. Also, an indwell- 
ing arterial line provides the means for therapeutic 
embolization of the bleeding vessel should vasopressin 
fail. Thirdly, some objectives can be raised in the trans- 
position of laboratory data to human subjects. Further- 
more, two cases in which intra-arterial vasopressin was 
effective after failure of intravenous therapy have been 
reported.’ We have seen three more such cases in 
compiling the present series. With the low rate of cathe- 
ter related complications obtainable and since systemic 
complications are comparable between the two tech- 
niques, the intra-arterial route seems to be more 
advantageous. 
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Aneurysm of Sinus of Valsalva with 


A case of acquired aneurysm of the sinus of Valsalva, associated 
with severe coronary atherosclerosis and successfully treated 
surgically, is reported. The unusual features of the case are the 
presenting symptom (angina pectoris) and the cause of the 
aneurysm (severe coronary atherosclerosis). 


EPORTS OF ANEURYSM Of the sinus of Valsalva are 
R rare, less than several hundred cases having been 
reported*^*^* since Hope? first described these anoma- 
lies of the aortic root in 1831. They may be congenital or 
acquired?*5 and are usually asymptomatic unless com- 
plicated by such developments as intracardiac rupture 
with formation of a fistula or aortic valvular insuf- 
ficiency.?? The first successful surgical correction was 
reported in 1957 in an 11-year-old girl with an aorta-to- 
right ventricular fistula.* 

The following case is unusual in that the presenting 
symptom was angina pectoris due to extensive athero- 
sclerotic coronary disease with development of an 
aneurysm of the sinus of Valsalva secondary to athero- 
sclerotic involvement of the aortic root. 


Case Report 


A white, 47-year-old man was admitted to The Methodist Hospital, 
Houston, Texas, on April 9, 1978, witha four-month history of angina 
pectoris. In December, 1977, he began experiencing short episodes 
of substernal pain brought on by exertion and relieved by rest. During 
the next two months, nocturnal chest pain developed and was followed 
by episodes of chest pain at rest lasting more than 30 minutes. Result 
of the treadmill exercise test performed at another hospital was 
strongly positive in stage I with chest pain and pronounced S-T 
depression lasting eight minutes after exercise. Selective coronary 
angiography, left ventriculography, and ascending aortography 
showed total occlusion of the right coronary artery with filling of the 
distal vessel by collaterals, and severe stenosis of the distal left main 
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coronary artery involving the origins of the left anterior descending 
and circumflex coronary arteries. The circumflex coronary artery 
filled by collaterals from the left anterior descending coronary artery. 
Calcified aneurysms of the right and left sinuses of Valsalva wege 
noted. The ascending aorta above this level was normal (Fig. 1). 
The left ventriculogram showed a slightly dilated chamber with 
generally depressed contractility. The end-diastolic pressure was 
15 mmHg. ^ 

The patient was referred to us for surgical treatment on the basis of 
these findings. Results of physical examination on admission here 
were normal. No evidence of Marfan's syndrome was found. The 
electrocardiogram showed an inferior myocardial infarction of in- 
determinate age and left ventricular hypertrophy. Roentgenography 
of the chest showed borderline cardiomegaly. The serum triglyceride 
level was 179 mg/100 ml, and the serum cholesterol level was 251 
mg/100 ml. Result of the Venereal Disease Research Laboratory test 
was negative. 

On April 11, 1978, partial cardiopulmonary bypass was established 
by cannulation of the right common femoral artery and vein. After 
median sternotomy, total cardiopulmonary bypass was established. 
While the heart was beating, a previously prepared autogenous 
saphenous vein was used to perform a bypass graft from the ascend- 
ing aorta to the right coronary artery. The ascending aorta was 
then cross-clamped and, during ischemic arrest of the heart, a 
saphenous vein graft was anastomosed to the distal left anterior 
descending coronary artery. The aorta was then unclamped, and the 
heart resumed sinus rhythm spontaneously. With the heart beating, 
but the patient still supported by total cardiopulmonary bypass, 
an end-to-side anastomosis was made between the right and left 
anterior descending bypass grafts. The ascending aorta was then 
cross-clamped proximal to the common origin of the grafts, so that 
the heart could continue to be perfused from them. The aneurysm 
of the right sinus of Valsalva was about 2.5 cm in diameter. The 
right coronary artery arising from the apex of the aneurysm was 
occluded at its origin. The anterior aspect of the aneurysm of the 
right sinus of Valsalva was incised. The aneurysm extended down to, 
but did not involve, the aortic valve annulus. The aneurysm of the 
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Fic. 1. (left and center) Cineangiogram showing aneurysms of the right and left sinuses of Valsalva, totally occluded right coronary 


artery, and high-grade left main-coronary-artery stenosis. (right) Appe 


left sinus of Valsalva was small, and it was considered not necessary 
to correct it. The aneurysm of the right sinus of Valsalva was excised, 
and the aortic defect was closed with a woven Dacron patch (Fig. 1). 

Air was evacuated from the aortic root, and the aorta was un- 
clamped. The heart remained in sinus rhythm throughout. Cardio- 
pulmonary bypass was discontinued. Graft blood flows at the conclu- 
sion of the procedure were: right coronary bypass 145 ml/min, and 
left anterior descending corünary bypass 170 ml/min. The patient was 
discharged from the hospital on the eleventh postoperative day. 
Pathologic examination of the excised aneurysm showed athero- 
sclerotic changes and chronic inflammation. 


Comment . 


This case has several unusual features. For one thing, 
the cause of the aneurysm was severe "localized athero- 
sclerosis of the aortic root and proximal coronary 
arteries with complete occlusion of the origin of the 
right coronary artery and stenosis of the left main coro- 
nary artery. Most acquired aneurysms of the sinus of 


arance of lesions at completion of operation. 


Valsalva are due to cystic medial necrosis, with or with- 
out associated retrograde aortic root dissection; syphilis; 
or bacterial or fungal endocarditis.” Secondly, angina 
pectoris is an extremely rare presenting symptom of an 
aneurysm of a sinus of Valsalva. Far more common 
are symptoms of congestive heart failure related to an 
acquired aorta-to-right-atrial or right-ventricular fistula, 
or to aortic insufficiency secondary to aortic valve an- 
nular dilation.?**° 

The most urgent indication for operation in this pa- 
tient was severe coronary artery disease. Medical treat- 
ment alone for severe atherosclerosis of the left main 
coronary artery is associated with a high late mortality 
rate. whereas with surgical treatment the patient can be 
restored to normal.’ Correction of the aneurysm of the 
sinus of Valsalva at the same time was essential be- 
cause of the risk of subsequent enlargement and rup- 
ture.2?5^* The truly localized nature of the acquired 
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aneurysms in this patient was borne out by the unusual 
absence of involvement of the aortic valve annulus or 
aortic valve leaflets. The uneventful operative and post- 
operative course is attributed to the concomitant use of 
the coronary bypass procedure. Among 358 major surgi- 
cal procedures which were preceded by coronary by- 
pass in our institution, the hospital mortality rate was 
only 1.1%.' Indeed, in the case reported herein. correc- 
tion of the aneurysm without coronary bypass would 
undoubtedly have been associated with a prohibitive 
mortality rate. | 
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Surgical Treatment in Familial Visceral Myopathy 


SINN ANURAS, M.D., SIROOS SHIRAZI, M.D., DAVID L. FAULK, M.D., 


G. DAVID GARDNER, M.D., JAMES CHRISTENSEN, M.D. 


In a kindred with a familial visceral myopathy, seven patients 
had operations seeking relief of chronic abdominal pain and 
other symptoms of intestinal obstruction; one patient had an 
80% cystectomy and a Y-V-plasty of the bladder neck for urinary 
retention. Five patients with megaduodenum had bypass opera- 
tions; a side-to-side duodenojejunostomy was done in four anda 
retrocolic gastrojejunostomy in one. Two of these died of post- 
operative complications, and one developed symptomatic ad- 
hesions. Two other patients who had duodenojejunostomy have 
done well for 6 years and 1% years respectively. One patient 
with dilation of the distal jejunum and proximal ileum had 
relief of intestinal obstructuve symptoms from jejunostomy to 
decompress the distal jejunum. One patient who had a resection 
of the descending and sigmoid colon for sigmoid volvulus has 
done well for four years. Three of these seven patients 
developed peritonitis postoperatively, and two had symptomatic 
adhesions after operations. Duodenal aspiration from a patient 
who developed postoperative peritonitis grew E. coli, 10"? 
célonies per ml. After review of the results of operations in 
other families and in our kindred, we favor side-to-side duo- 
denojejunostomy in megaduodenum. Duodenal aspirate must 
be cultured before operation. Evidence of bacterial overgrowth 
in the aspirate should prompt appfopriate antibiotic treatment 
to reduce the likelihood of sepsis. 


AMILIAL VISCERAL MYOPATHY Is an entity that is 
F characterized by atrophy of smooth muscle 
throughout the gut and in some organs outside the 
gastrointestinal tract.? The patients with this disorder 
usually have symptoms of chronic intestinal pseudo- 
obstruction.! Six other families with a similar disorder 
have been described previously.* 7*9 !! Schuffler and 
his colleagues were the first to describe atrophy of 
smooth muscle in the dilated duodenum of such pa- 
tients.? Various operations have improved obstructive 
symptoms in several of these patients. The purpose of 
this study is to review the types of operations that 
have been used, the postoperative complications and 
the results of operation in the family with familial vis- 
ceral myopathy that we have described recently.” 
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Patients and Methods 


The propositii (cases 15 and 16) and their mother 
(case 11) were admitted to the University of Iowa Hos- 
pitals and Clinics in August 1977. Information was ob- 
tained from the other family members, from their family 
doctors and from hospital records. A family tree was 
constructed (Fig. 1). Of 93 members in five generations 
of this family, at least 18 members have the disease. 
The diagnosis was confirmed by radiographic or histo- 
logic studies in 10 patients, and the diagnosis was very 
strongly suggested by the history in another eight family 
members. Eight of the ten confirmed cases were oper- 
ated on in several different hospitals. The operative 
reports, postoperative course, and the follow-up reports 
were obtained from those local hospitals. 


Results 
Clinical Manifestations and Pathologic Findings 


Table 1 summarizes the clinical manifestations in 
14 patients. Clinical information was not available in 
cases 1, 2, 3, and 7. Recurrent abdominal pain has 
been the most common complaint. Characteristically, 
the pain is described as a cramping, located in the 
epigastrium or right upper quadrant and usually occur- 
ring in the postprandial period. Nausea, vomiting, ab- 
dominal distention, diarrhea, constipation, urinary 
retention and heartburn have also occurred, but less 
commonly. The symptoms have been characteristically 
intermittent; between attacks most of the patients have 
felt quite well. Mydriasis has been noticed in three 
patients. Two patients (cases 5 and 11) have been 
asymptomatic. Table 2 lists the lesions found in 10 con- 
firmed cases. A typical upper gastrointestinal roent- 
genogram shows a dilated duodenum with apparent 
termination of the dilatation just proximal to the liga- 
ment of Treitz (Fig. 2). The stomach appears to be 
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Fic. 1. Family pedigree. 


normal. Barium remained in the dilated duodenum of 
one patient for 14 days (Fig. 3). A barium enema exami- 
nation in three patients revealed an elongated, redun- 
dant colon with loss of haustral markings in two 
patients and a megacolon in one. Four patients were 
found to have megacystis on infusion pyelography. 

Esophageal manometric studies were performed on 
three patients and showed abnormality in two. The 
gastroesophageal sphincter pressure was only 3-5 
mmHg (normal 20 mmHg). It relaxed with swallowing, 
although the relaxation was difficult to see since the 
resting pressure was so low. There were no contractions 
in the lower two-thirds of the body of the esophagus, 
but the upper one-third showed normal contractions 
with swallowing. The upper esophageal sphincter was 
normal. 

Histological specimens were available for examina- 
tions in five patients. These included specimens from 
the stomach, the dilated duodenum, the junction be- 
tween duodenum and jejunum, jejunum, ileum, colon 
and urinary bladder. All of the tissues showed evidence 
of significant damage to smooth muscle. There was 


TABLE 1. Clinical Manifestations* 





Symptom or Sign Total 

Recurrent postprandial abdominal pain 10 
Nausea and vomiting 5 
Abdominal distension 3 
Diarrhea 3 
Constipation 3 
Alternating constipation and diarrhea | 
Urinary retention 3 
Mydriasis 3 
Heartburn 2 

H 


Asymptomatic 





* Clinical data was available on 14 patients. 


FAMILIAL VISCERAL MYOPATHY 


. LI - - . 1 ET 
TABLE 2. Lesions of Ten Confirmed Cases 
——————— a OO— 


Lesion Number - 
————————————9 
Megaduodenum 7/8* 
Megacystis 4/5 
Megacolon or redundant colon 3/3 
Dilated distal jejunum and proximal ileum 1/8 
Abnormal esophageal motility 2/3 





* Numbers positive over numbers examined. 


marked attenuation of the muscle and replacement with 
collagen. In the small intestine, these changes appeared 
to affect outer longitudinal muscle layer almost exclu- 
sively. These changes were most severe in the mega- 
duodenum (Fig. 4), and least severe in the ileum. Elec- 
tron microscopy demonstrated a large amount of 
extracellular collagen. Individual smooth muscle cells 
displayed areas where the plasma membranes appeared 
to be discontinuous. There appeared to be some degree 
of mitochondrial swelling, and myofilaments were pres- 
ent in decreased numbers. Ganglion cells were readily 
demonstrable in all areas, apparently-in normal numbers. 





Fic. 2. A typical upper gastrointestinal roentgenogram shows a dilated 
duodenum (Case 16). 
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Surgical Treatment, Postoperative Complications and 
. Results of the Operations (Table 3) 


Seven patients had operations to relieve chronic ab- 
dominal pain and other symptoms of intestinal obstruc- 
tion. One was operated on for urinary retention. Five 
patients with megaduodenum had bypass operations, 
side-to-side duodenojejunostomy in 4 and retrocolic 
gastrojejunostomy in one. Two patients (Case 4, duo- 
denojejunostomy and Case 6, gastrojejunostomy) died 
immediately after operation from pulmonary emboli 
and septic peritonitis. Case 12 (who had duodenoje- 
junostomy) was complicated by symptomatic adhesions, 
and died after several unsuccessful operations to cut 
adhesions. Cases 15 and 16 have done well for the past 
6 years and 1% years respectively after side-to-side 
duodenojejunostomy. Case 16 developed mild peritonitis 
postoperatively, perhaps as a consequence of peritoneal 
soiling, for the presence of duodenal bacterial over- 
growth (E. coli, 10'? colonies per ml) was not recog- 
nized before operation. Case 10, with dilatation of distal 
jejunum and proximal ileum, developed peritonitis after 
an exploratory laparotomy. In the following 4/2 months, 
he had three additional operations to cut adhesions. 
During the last operation, a Stamm jejunostomy was 
performed to decompress the dilated jejunum. He has 
done well for the past 12 years. Case 14 had a resection 
of the descending and sigmoid colon for sigmoid volvu- 
lus, and she has done well for the past 4 years. Case 8 


Fic. 4. Duodenal biopsy. 
The circular muscle layer 
(CM) is intact, but there is 
marked attenuation of the 
longitudinal muscle layer 
(LM). Ganglion cells (arrow) 
are present (H&E stained, 
x 40). 
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Fic. 3. A plain abdominal x-ray taken 14 days after a contrast upper 
gastrointestinal roentgenogram. There was still some barium in the 
dilated duodenum (arrow) and colon (Case 11). 
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TABLE 3. Types of Operations and Results in Seven Patients in Kindred with Familial Visceral Myopathy 


eee 


Age at 
Time of 
First 


Patients 


Operation 


Lesion 


Indication for Operation 


Type of Operation 


Results 


eee 


Case 4, F 47 


Case 6, F T2 


Case 8, M 5] 


Case 10, M 18 


Case 12, M 35 


Case 14, F 11 


Case 15, F 18 


Case 16, F 20 


Megaduodenum 


Megaduodenum 


Megacystis 


Dilatation of dis- 
tal jejunum 
and proximal 
ileum 


Megaduodenum 


Dilatation of 
descending 
colon 

Megaduodenum 


Megaduodenum 


Barium impaction fol- 
lowing an UGI X-ray 

Symptoms of intestinal 
obstruction 


Urinary retention 


Symptoms of intestinal 
obstruction after 
playing football 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 

Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Symptoms of intestinal 
obstruction 


Sigmoid volvulus 


Symptoms of intestinal 
obstruction 

Recurrent severe 
postprandial 
abdominal pain 


Side-to-side duodenojejunos- 
tomy 
Retrocolic gastrojejunostomy 


80% cystectomy and Y-V plasty 
of bladder neck. 

Ist operation: exploratory 
laparotomy. 


2nd operation: lysis of the 
adhesions (3 weeks after the 
Ist operation) 

3rd operation: repeat lysis of 
the adhesions (7 weeks after 
the 2nd operation) 

4th operation: Stamm jejunos- 
tomy and lysis of the adhe- 
sions (8 weeks after the 3rd 
operation) 

Ist operation: Side-to-side duo- 
denojejunostomy 

2nd operation: Lysis of the ad- 
hesions (8 months after the 
Ist operation) 

3rd operation: Lysis of the ad- 
hesions (7 months after the 
2nd operation) 

4th operation: Lysis of the ad- 
hesions and child plication 
(18 months after the 3rd e 
operation) 

5th operation: Widening duo- 
denojejunostomy anastomosis 
and lysis of the adhesions (3 
weeks after the 4th operation) 

6th operation: Lysis of the ad- 
hesions (10 weeks after the 
5th operation) 


Resection of 37 cm of 
descending colon 


Side-to-side duodenojejunos- 
tomy 

Side-to-side duodenojejunos- 
tomy 


Died from pulmonary emboli 
postoperatively 

Died from septic peritonitis and 
upper gastrointestinal bleed- 
ing postoperatively 

Has done well for the past 6 
years 

Had septic peritonitis postop- 
eratively, followed by 
severe adhesions. 


No symptomatic improvement 
No symptomatic improvement 


Jejunostomy was closed few 
months later. The patient has 
done well for the past 12 
years 

Had done well for 8 months 


Had done well for 6 months 
Had done well for 18 months 
* 


No symptomatic improvement 


Complicated by pulmonary 
emboli and upper gastroin- 
testinal bleeding 


The patient had some sympto- 
matic relief but died a year 
later from malnutrition and 
pneumonia 

Has done well for the past 
4 years 


Has done well for the past 
6 years 

Had mild peritonitis postopera- 
tively. Has done well in the 
past 11⁄2 years 


had an 8046 cystectomy and Y-V-plasty of the bladder 
neck for urinary retention, and he has done well for the 
past six years. Out of the seven patients who had ab- 
dominal surgery, three developed peritonitis postopera- 
tively and two developed symptomatic adhesions. 


Discussion 


In members of the other families with conditions of 
this kind, several types of operations have been per- 


formed (Table 4). Eight patients in these other families 
have been described with a total of 12 operations. Three 
patients (Cases A, C, and D) had duodenojejunostomy; 
one died postoperatively and the other two had a good 
result. Three patients (Cases B, F and H) had retrocolic 
gastrojejunostomy with or without partial gastrectomy; 
all had poor results. Two patients (Cases F and G) 
had relief from their symptoms after resection of mega- 
duodenum. One patient (Case H) had relief after partial 
resection of the anterior duodenal wall and a Roux-en- Y 


310 


ANURAS AND OTHERS 


TABLE 4. Types of Operations and Results in Other Families 
I 


References Case Lesion Type of Operation 
Weiss!! A Megaduodenum Duodenojejunostomy and ligation of duodenojejunal 
loop 
B Dilated stomach, Gastric resection with retrocolic gastrojejunostomy 
duodenum and 
proximal jejunum 
C Megaduodenum Duodenojejunostomy 
Law et al.’ D Megaduodenum Duodenojejunostomy 
E Megacystis and Y-V plasty of the bladder neck 
urinary retention 
Newton' F Megaduodenum Ist operation (age 11): mobilization of jejunum at the 


ligament of Treitz 


Ann. Surg. e March 1979 


Results 


Had done well for at least 7 years 
postoperatively 

No relief of symptoms and died 
less than a year later 


The patient died 17 days post- 
operatively because of me- 
chanical ileus 

Had done well for at least 2 years 

Had done well postoperatively 


No improvement 


2nd operation (age 23): partial gastrectomy with 


Partial improvement of symptoms 


retrocolic gastrojejunostomy, and side-to-side 
duodenojejunostomy using the afferent loop of 


jejunum 

Bleeding from 
marginal ulcer 
G Megaduodenum 


and vagotomy 


3rd operation (age 31): resection of megaduodenum, 


Duodenal resection, partial gastrectomy and vagotomy 


Had done well for at least 6 years 
postoperatively 

Had done well for at least 3 months 
postoperatively 


Schuffler et al.? H Megaduodenum Ist operation (age 14): exploratory laparotomy No improvement 
2nd operation (age 15): retrocolic gastrojejunostomy No improvement 
and Stamm gastrostomy 
e 3rd operation, 2 months after the 2nd operation, Had done well for at least 23 


partial resection of anterior duodenal wall. Distal 


months postoperatively 


end of the afferent loop of gastrojejunostomy was 
anastomosed end-to-side to the jejunum (Roux-en-Y) 





‘anastomosis of the afferent loop of the gastrojejunostomy 
to the jejunum. 

If one considers all the familial syndromes reported, 
there have been 12 patients Who have been operated on 
for megaduodenum. Seven had side-to-side duodeno- 
jejunostomy; two of these died postoperatively from 
pulmonary emboliand mechanical ileus. Four had relief 
of the symptoms. One patient developed severe adhe- 
sions postoperatively and he died following multiple 
subsequent operations. Resection of the megaduodenum 
and Roux-en-Y anastomosis of the Billroth II gastro- 
jejunostomy also gave good results. Side-to-side duo- 
denojejunostomy has been widely used for "superior 
mesenteric artery syndrome ? and "acquired mega- 
duodenum”. The opening of the duodenojejunostomy 
anastomosis has to be big to allow intestinal contents 
to pass easily to the jejunum.” 

The high incidence of postoperative complications 
in our patients is disturbing. Three patients developed 
peritonitis postoperatively. This may have been due to 
soiling of duodenal contents at operation. 

We conclude that side-to-side duodenojejunostomy 
is the operation of choice for megaduodenum in familial 
visceral myopathy. Gastrojejunostomy seems to be less 
effective. Duodenal aspiration and culture for aerobic 
and anaerobic bacterial cultures must be performed 
before operation. Significant bacterial overgrowth 
should prompt giving of appropriate antibiotics to avoid 
postoperative peritonitis and the development of 
adhesions. 
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The Value of the Electromagnetic Flow Probe in. 
Experimental and Clinical Microvascular Anastomosis 


R. M. GREENHALGH, M.A., M. CHIR., F.R.C.S., R. BOURNE, F.R.C.S.. L. F.A. ROSSI, F.R.C.S., C. J. C. KIRK, F.I.M.L.S., 


The Gould Statham Blood Flowmeter Model SP 2204 has been 
used to assess microanastomosis in 25 superficial femoral ar- 
teries of rabbits. When a pulsatile wave form has been achieved 
this correlates with a satisfactory anastomosis and vice versa. 
The digital read out of estimated volume flow past the anas- 
tomosis made by this instrument will need further evaluation. 
We are persisting with the electromagnetic flow probe in the 
assessment of our clinical microvascular anastomoses at op- 
eration. 


ICROVASCULAR SURGERY has been pioneered over 
M the last 20 years. It is still at a most exciting 
stage and most of the procedures are being performed 
for the first time even now. Jacobson and Suarez (1960) 
first described the adaptation of the operating micro- 
scope for the anastomosis of small vessels. Throughout 
the 1960's the operating microscope has been further 
developed into an operating tripliscope with zoom Op- 
tics, largely by the excellent endeavours of Carl Zeiss 
Inc: Much of the developmental microvascular surgery 
has been in the hands of neurosurgeons and plastic 
surgeons. There remains a need to evaluate tests of 
microvascular anastomosis patency. It is possible to 
perform a microvascular anastomosis in an experi- 
mental situation with a surviving animal model and 
observe, over a period of time, whether ischemia to 
the appropriate part occurs. Buncke and Schulz in 1966 
showed how the ear of a rabbit could be totally re- 
implanted using microvascular anastomosis. A poor 
anastomosis in this survival model would become ap- 
parent. The second method available in the experi- 
mental situation is to divide the vessel beyond the 
anastomosis and see if it bleeds. If the anastomosis 
is not patent it can be examined to see where mis- 
takes were made. Thirdly, in some thin walled tiny 
vessels if the vessel is raised on the point of the for- 
ceps it is sometimes possible to see blood flowing past 
the anastomosis. 
The above methods of assessment of flow past the 
microvascular anastomosis are in general unsuitable 
in the clinical situation. Operative angiography, can 
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be performed but it is not entirely satisfactory, as it 
can render even more ischemic the tissues beyond the 
anastomosis and jeopardize them. The electromagnetic 
microvascular flow probe was thought potentially to 
enable functional assessment of an anastomosis at the 
time of surgery in the clinical situajion. This prelimi- 
nary communication therefore reports some of the 
early findings of an attempt to evaluate this flow probe 
in an animal model. 


Methods 


The Gould Statham Blood Flowmeter Model SP 2204 
uses various sizes of flow probes from 1.0, 1.5 and 2.0 
mm up to the larger sizes such as 10, 11 and 12 mm 
diameter. The instrument produces a record of the 
wave form and simultaneous digital read out of volume 
flow. This read out is derived from the wave form. In 
addition there is a built in self zeroing device. The 
1.0, 1.5 and 2.0 mm probes have been used to esti- 
mate the flow in the rabbit femoral artery. 

Sixteen rabbits were anaesthetized with Saffan® 
(Glaxo) which was injected through a butterfly needle 
inserted into a suitable ear vein. The rabbit was shaved 
in the region of the groin crease on each side. and 
the superficial and common femoral vessels were dis- 
sected out on both sides. A flow reading was obtained 
in the superficial femoral artery on both sides and 
noted. One of the superficial femoral arteries was then 
transected between an Acland double microvascular 
clamp. The vessel was anastomosed using 10-0 inter- 
rupted sutures with the aid of the operating microscope. 
After anastomosis the clamps were removed and pa- 
tency assessed by raising the vessel with forceps. A 
flow reading was then taken from the anastomosed 
artery (Fig. 1). It was then noted whether the wave 
form was pulsatile (Fig. 2) and a note was made of the 
digital read out. This estimated flow was compared with 
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Fic. 1. 


that obtained on the superficial femoral artery on the 
other side. 

Whenever possible the superficial femoral artery on 
the second side was treated in a similar manner and 
the resultant blood flow compared with that of the first 
side. The vessel was then transected beyond the anas- 
tomosis to assess the anastomosis by this method. This 
was performed on both sides whenever the animal sur- 
vived to this point. 

The 25 procedures reported were shared between 
the three surgeons involved, thus each individual's ex- 
perience was small. Twenty of the anastomoses ap- 
peared to be patent and five were definitely occluded. 
In the five vessels where the anastomosis has led to 
an occlusion, no forward flow occurred when the vessel 
was divided beyond the anastomosis. In these five, no 
wave form had been obtained by the electromagnetic 
flow probe. In the other 20 anastomoses a wave form 
was obtained using the flow probe. After transection 
of these anastomosed vessels good forward flow was 
observed. However, the digital read out of estimated 
volume flow past the anastomosis was very variable 
and seemed to bear little relationship to the amount 
of blood which issued past the anastomosis after tran- 
section. If a pulsatile wave form was achieved, even 
though the digital read out showed 4 ml per minute 
or less then the anastomoses proved to be patent after 
subsequent transection. 


Discussion 


The first and most important point which has be- 
come apparent in this small study is that the finding 
of a wave form using the flow probe has in every in- 
stance coincided with an adequate anastomosis as 
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shown by transection. Conversely the absence of a 
wave form has in every case correlated with an in- 
adequate anastomosis. There is no doubt that further 
evaluation is necessary with this instrument before we 
would feel able to quote the digital read out as being 
a true estimate of the flow past the anastomosis. For 
this reason the figures have not been quoted in this 
account. It must be that a good fit of the microprobe 
on a small vessel is extremely difficult to achieve. It 
is also known that where a fit is not correct, the vol- 
ume flow assessed by the instrument may not be reli- 
able. Further evaluation will therefore be needed, and 
this work is in progress. 


Conclusion 


For the present we feel justified in using this instru- 
ment for the assessment of microanastomoses in our 
clinical practice, where pulsatile wave forms achieved 
at operation are taken as implying an efficient anas- 
tomosis. We find that the microelectromagnetic flow 
probe is especially valuable in the assessment of the 
anastomosis of the end of the superficial temporal ar- 
tery to the side of a branch of the middle cerebral 
artery. These findings would appear to agree with 
Crowell (1976). 
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Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mando is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed below: 
Lower respiratory infections. including pneumonia caused by Streptococ- 
cus pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. 
Klebsiella species, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci. and Proteus 
mirabilis 
Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive). Enterobacter species. Klebsiella 
species, group D streptococci (Note: Most enterococci, e.g . S. faecalis, 
are resistant), and S. epidermidis 
Peritonitis caused by E. coli and Enterobacter species 
Septicemia caused by E. coli, S aureus(penicillinaseand non-penicillinase- 
producing). S. pneumoniae, S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae. and Klebsiella species 
Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing). S. pyogenes (group A beta-hemolytic 
streptococci). H. influenzae. E. coli. Enterobacter species, and P mirabilis 
Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females, lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
nisms. Mandol has been used successfully in these infections in which several 
organisms have been isolated. Most strains of Bacteroides fragilis are resistan: 
in vitro: however, infections caused by susceptible strains have been treated 
successfully. j 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted betore results of susceptibility studies 
are known; however, once these results become available, the antibiotic treat- 
ment should be adjusted accordingly 

Iņ certain cases of confirmed or suspected gram-positive or gram-negative 

sepsis or in patients with other serious infections in which the causative orga- 
nism has not been identified. Mandol may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both ant- 
biotics may be given, depending onthe severity ofthe infection and the patient's 
condition. The renal function of the patiert should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 

tinue for at least ten days 


Contraindication: Mandol is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL IN- 
QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES 

In newborn infants, accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mandol rarely produces alteration in kidney function, 
evaluation of renal status is recommended, especially in seriously ill patients 
receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential If superinfection 
occurs during therapy, appropriate measures should be taken 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins 

A false-positive reaction for glucose in the urine may occur with Benedict's 
or Fehlings solution or with Clinitest* tablets but not with Tes-Tape” (Glucose 
Enzymatic Test Strip, USP. Lilly). There may be a false-positive test for pro- 
teinuria with acid and denaturization-precipitation tests 

Usage in Pregnancy — Safety of this product for useeluring pregnancy has 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. Out 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age: safety of this product has not been established in 
prematures and infants under one month of age Therefore, if Mandol is ad- 
ministered to infants, the physician should determine if the potential benefits 
outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity - Maculopapular rash, urticaria, eoSimno- 
philia. and drug fever have been reported These reactions are more likely to 


occur in patients with a history of allergy. particularly to penicillin 
Mirad AIA annan in Ama thramhanutanania hava heen renorted rarelv 





Some individuals have developed positive direct Coombs tests during treat- 
ment with the cephalosporin antibiotics 

Liver—Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
been noted 

Kidney— Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol: their fre- 
quency increases in patients over 50 years of age. In some of these cases, 
there was also a mild increase in serum creatinine 

Local Reactions — Pain on intramuscular injection is infrequent. Thrombo- 
phlebitis occurs rarely. 


Administration and Dosage: Dosage— Adults: The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours. 

In infections of skin structures and in uncomplicated pneumonia, a dosage 
of 500 mg every six hours is adequate. 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours is sufficient. In more serious urinary tract infections, a dosage of 1 gm 
every eight hours may be needed. 

In severe infections, 1-gm doses may be given at four to six-hour intervals. 

In life-threatening infections or infections due to less susceptible organisms. 
doses up to 2 gm every four hours (i.e.. 12 gm per day) may be needed. 

Infants and Children: Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol.This may be increased to a total daily dose of 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. (See Warnings 
and Precautions for this age group ) 

Note: As with antibiotic therapy in general. administration of Mandol should 
be continued for a minimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained: a 
minimum of ten days of treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to guard against the risk of rheu- 
matic fever or glomerulonephritis; frequent bacteriologic and clinical ap- 
praisal is necessary during therapy of chronic urinary tract infection and may 
be required for several months after therapy has been completed; persistent 
infections may require treatment for several weeks: and doses smaller than 
those indicated above should not be used. 

Impaired Renal Function — When renal function is impaired. a reduced 
dosage must be employed and the serum levels closely monitored. After an 
initial dose of 1to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment. severity of infection, and 
susceptibility of the causative organism. 


MAINTENANCE DOSAGE GUIDE 
FOR PATIENTS WITH RENAL IMPAIRMENT 


Life-Threatening 


Creatinine Clearance Renal Function Infections — Less Severe 
(ml/min/1.73 m?) Maximum Dosage Infections 
2 gm 1-2 gm 
>80 Normal q4h q6h 
15gmq4h , 
| 80-50 Mild Impairment OR 0 j- raii 
2gmqa6hnh 
Moderate 
Impairment 
Severe 
Impairment 
Marked 0.5-0 75 gm 
Impairment q 12h 
05gmq8h 
<? None OR ro 
075 gmq 12h a 


When only serum creatinine is available; the following formula (based on 
sex, weight, and age of the patient) may be used to convert this value into 
creatinine clearance. The serum creatinine should represent a steady state 
of renal function 


Weight (kg) x (146 — age) 
72 x serum creatinine 
09 x above value 


Males: 
Females. 


How Supplied: Vials Mandol* (cefamandole nafate, Lilly), for Injection. 500 mg 
and 1 gm (equivalent to cefamandole activity), 10-ml size. in packages of 1 and 
Traypaks™ (multivial cartons, Lilly) of 25, 2 gm (equivalent to cefamandole 
activity). 20-ml size, in packages of 1 and Traypaks of 10: 1 and 2 gm (equiva- 
lent to cefamandole activity), 100-ml size, in Traypaks of 10 


Lilly 


[101378] 


Aaditional information available 
to the profession on request 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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One 30-mg capsule h.s. — usual adult dosage 

(15 mg may suffice in some patients). 

One 15-mg capsule h.s. — recommended dosage 
for elderly or debilitated patients. 


Before prescribing Dalmane (flurazepam HCl), please consult 
complete product information, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 
Usage in Pregnancy: Several studies of minor tranquilizers 
(chlordiazepoxide, diazepam, and meprobamate) suggest 
increased risk of congenital malformations during the first 
trimester of pregnancy. Dalmane, a benzodiazepine, has 
not been studied adequately to determine whether it may 
be associated with such an increased risk. Because use 
of these drugs is rarely a matter of urgency, their use 
during this period should almost always be avoided. Con- 
sider possibility of pregnancy when instituting therapy; 
advise patients to discuss therapy if they intend to or 
do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated, limit dosage to 15 mg 
to reduce risk of oversedation, dizziness, confusion and/or ataxia. 
Consider potential additive effects with other hypnotics or CNS 
depressants. Employ usual precautions in patients who are se- 
verely depressed, or with latent depression or suicidal tendencies, 
or with impaired renal or hepatic function. Periodic blood 
counts and liver and kidney function tests are advised during 
repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy, disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, Gl pain, ner- 
vousness, talkativeness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint pains and GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum beneficial effect. 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg initially until response 
is determined. 
Supplied: Capsules containing 15 mg or 30 mg flurazepam HCI. 


REFERENCES: 1. Meyer JA, Kurland KZ: Milit Med 138:471-474, . 
Aug 1973. 2. Feffer HL, Gibbons B: Med Times 101:130-135, Aug 
1973. 3. Data on file, Medical Department, Hoffmann-La Roche 
Inc., Nutley NJ. 4. Warfarin Study: Data on file, Medical Depart- 
ment, Hoffmann-La Roche Inc., Nutley NJ. 5. Robinson DS, 
Amidon EL: Interaction of benzodiazepines with warfarin in man, 
in The Benzodiazepines, edited by Garattini S, Mussini E, 
Randall LO. New York, Raven Press, 1973, p. 641. 6. Moore JD, 
Weissman L: J Clin Pharmacol 16:241-244, May-Jun 1976. 

7. Spiegel HE: Data on file, Medical Department, Hoffmann- 

La Roche Inc., Nutley NJ 
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Efficacy. Tonight. 


*proven relief when ‘significant efficacy 
surgical patients require the first night proved in 
sleep medication" paired-night studies’ 





Dalmane (flurazepam HCI) offers more safety benefits 
for your patients than barbiturates do. In contrast to bar- 
biturates, Dalmane may be administered to patients on 
chronic warfarin therapy. Studies have shown no unaccept- 
able fluctuation in prothrombin time.4.5 

Dalmane is compatible with many common laboratory 
tests and does not interfere chemically with them.5" (Alter- 
ations have been reported due to pharmacological effects; 
see Adverse Reactions section of product information.) 


Please see preceding page for a summary of product information. 


No other hypnotic has been evaluated as comprehen- 
sively as Dalmane. Sleep laboratory studies alone account 
for more than 1400 subject-nights? These studies provide 
objective documentation of the hypnotic efficacy of 
Dalmane for short-, intermediate- and longer-term adminis- 
tration in adults of all ages...without repeated dosage 
during the night or increased dosage from night to night. 
The usual adult dosage of Dalmane is 30 mg h.s., but 15 mg 
may suffice in some patients and is the initial recom- 
mended dosage in elderly or debilitated patients, to help 
preclude oversedation, dizziness or ataxia. 


DALMANE razecamHCD€ 


also provides proof of no 
chemical interference with many 
common laboratory tests" 


15-mg and 30-mg capsules 


e$ 


Computer-generated 
translation of 

color photography 
depicts the “awake” 
portion realistically, 
and the “asleep” 
portion in 

solarized form. 





D^ chopaPusiti ^ 
from a Negative. 


Trauma, sepsis, injury, and disease are all catabolic processes 
that can deplete the body’s nitrogen reserves. Aggressive 


nutritional support should be provided to restore a positive 
nitrogen balance. 
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Deca-Durabolin is a powerful anabolic steroid which promotes tissue-building 
processes and reverses catabolism. Used as an adjunct to other modes of 
nutritional therapy, Deca-Durabolin may help to develop a positive nitrogen 
balance. Its high anabolic/androgenic ratio allows the employment of doses that 
provide significant anabolic effects with reduced risk of androgenic effects. 


Deca-Durabolin 


nandrolone decanoate Injection, NF 


BRIEF SUMMARY: Please consult full product information in the package 
insert before prescribing. 


NAS/NRC review panels have classified Deca- 
Durabolin possibly effective in the treatment of those 


conditions in which a potent tissue-building or protein- 
sparing action is desired (e.g. pre and post surgical care, 
burns). 


CONTRAINDICATIONS: 

1. Male patients with carcinoma of the prostate or breast. 2. Carcinoma of the 

breast in some females. 3. Pregnancy, because of masculinization of the fetus. 

4. Nephrosis or the nephrotic phase of nephritis. 

WARNING: Anabolic steroids do not enhance athletic ability. 

PRECAUTIONS: 

1. Hypercalcemia may develop both spontaneously and as a result of hormonal 

therapy in women with disseminated breast carcinoma. If it develops while on 

this agent, the drug should be stopped. 2. Caution is required in administering 

these agents to patients with cardiac, renal or hepatic disease. Edema may 

occur occasionally. Concomitant administration with adrenal steroids or ACTH 
may add to the edema. 3. If amenorrhea or menstrual irregularities develop 

the drug should be discontinued until the etiology is determined. 


Dosage of the anticoagulant may have to be decreased in order 
to maintain the prothrombin time at the desired therapeu- 

tic level. 5. Anabolic steroids have been shown to 
alter glucose tolerance tests. Diabetics should 

be followed carefully and the insulin or oral 





4. Anabolic steroids may increase sensitivityto oral anticoagulants. 


hypoglycemic dosage adjusted accordingly. 6. Anabolic steroids should be 
used with caution in patients with benign prostatic hypertrophy. 7. Serum 
cholesterol may increase during therapy. Therefore, caution is required in 
administering these agents to patients with a history of myocardial infarction or 
coronary artery disease. Serial determinations of serum cholesterol should be 
made and therapy adjusted accordingly. 


ADVERSE REACTIONS: 
1. In Males: a. Prepubertal: 1) Phallic enlargement, 2) Increased frequency of 
erections, b. Post-pubertal: 1) Inhibition of testicular function and oligospermia, 
2) Gynecomastia. 2. In Females: a. Hirsutism, male pattern baldness, deepening 
of the voice and clitoral enlargement. These changes are usually irreversible 
even after prompt discontinuance of therapy and are not prevented by 
concomitant use of estrogens, b. Menstrual irregularities, c. Masculinization of 
the fetus. 3. In Both Sexes: a. Nausea, b. Increased or decreased libido, c. Acne 
(especially in females and prepubertal males), d. Inhibition of gonadotropin 
secretion, e. Bleeding in patients on concomitant anticoagulant therapy, f. 
Premature closure of epiphyses in children. 4. Alterations in these clinical 
laboratory tests: a. The metyrapone test, b. Glucose tolerance test, c. The 
thyroid function tests: a decrease in the PBI, in thyroxine-binding capacity and 
radioactive iodine uptake, d. The electrolytes: retention of sodium, chlorides, 
water, potassium, phosphates and calcium, e. Liver function tests: 1) Increased 
serum cholesterol, 2) Suppression of clotting factors Il, V, VII, and X. 5. There 
have been rare reports of hepatocellular neoplasms and peliosis hepatis in 
association with long-term androgenic-anabolic steroid therapy. 
SUPPLIED: 
Deca-Durabolin (in sterile sesame oil solution for intramuscular injection) is 
available in a potency of 50 mg./cc. with 1096 benzyl alcohol (preservative): 

1 cc. ampuls, box of 4. NDC #+0052-0696-14 

2 cc. multiple dose vial. NDC # 0052-0696-02 
Also available in a potency of 100 mg./cc. with 1096 benzyl alcohol 
(preservative): 

2 cc. multiple dose vial. NDC +0052-0697-02 
CAUTION: 
Federal law prohibits dispensing without prescription. 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 
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In patients with serious bacterial intection, the 
choice of antibiotic therapy is usually made on the 
basis of the effectiveness-to-risk ratio. This considera- 
tion is particularly important when an aminoglycoside 
antibiotic is indicated. 

The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 

E now well known. A review of siddeti literature 
NE á ! shows “that tobramycin has significant antibacterial 
bu Wigs. activity and that it is the most potent of all aminogly- 
| cosides against P. aeruginosa. The antibacterial 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 


bers of the Enterobacteriaceae are comparable, with tract infections a 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 
W other against selected strains of any species.” including burns ‘ 
Nebcin is indicated in the treatment of caused by susceptible strains of the following 
septicemia microorganisms: Pse:«domonas aeruginosa, 








Escherichia coli, Protcus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. [n measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence. 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 


serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 
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tobramycin sulfate 


80 mg*in 2-ml ampoules 
"Equivalent to tobramycin. 
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Please see following page for a brief summary of the prescribing information. 


800730 


9 LM./IV 


cin 


sulfate 





: Neb 
tobramycin 


Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 

“ions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 

not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should Be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycis is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administered to 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 


Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibularand auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, rearing in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equa! doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equa! doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6X serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) s to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kgq8h 
(Total, 3 mg/kg/day) 





*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, 'n packages of 1 and 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets® (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 mi, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been acded to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 45206. 
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Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 
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- Replacing the traditional glass or plas- 
tic rod with the Hollister method can 
vastly simplify the management of a 
transverse colostomy. 





The typical rod-supported stoma is practically 
impossible to fit with a secure drainage appli- 
ance; odor and soiled bedclothes are probable 
and skin irritation is likely. The Hollister method 
uses a unique folding colon support— the Loop 
Ostomy Bridge- that /ies flat. This offers a major 
advantage over conventional loop procedures: 
ability to seal an appliance firmly to the skin. The 
Hollister karaya gasket (photo) is trimmed to fit 
the stoma and laid down over the bridge — hug- 
ging the skin and isolating it from fecal discharge. 
An odorproof pouch (illustration below) secures 
the drainage yet leaves the stoma visible and 
accessible. 





To minimize the mess— and hazard— of fecal 
spillage, you can place the skin-protecting gas- 
ket beforethe stoma is matured. 
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.Write for professional literature and an oppor- 
tunity to evaluate this simple, effective system. COPYRIGHT 1978 HOLLISTER 
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Wound Healing Dynamics... 


Postsurgical Healing: 
Immediate Postoperative Phase 
Horny Layer _ 

-Epidermis 
— Polymorph: 
Capillary 





. Come Better Products 





This is the first in a medi- 
cal art series examining 
details of the healing 
process. In this artist's 
interpretation, a cross- 
section of a wound is 
enlarged 1,000X (aver- 
age at mid-ground) and 
viewed from within the 
wound looking upward. 


The healing process 
began the moment an 
incision was made. 
Blood from incised 
vessels filled the wound. 
Platelets formed a clot. 
A scab composed of 
blood proteins has 
formed, helping to pre- 
vent bacterial invasion 
and fluid loss. White 


blood cells, entering from 


nearby vessels, conduct 
the cleanup process: 
engulf bacteria, break 
down cellular debris. 


After about 12 hours, 
monocytes (longer-lived 
than polymorphs) arrive 
at the site to carry the 


healing process forward. 


© fohmonsfohmen 1978 


Consider the Relationship of 


Dressing to Wound Phase 

We believe the development of a func- 
tional dressing comes only with in-depth 
understanding of how wounds heal. 
What happens? When? During the 
phase of healing shown (facing page). 
exudates can create a fertile medium 
for bacteria. Dressings are needed that 
help wick exudates away quickly and 
efficiently. SOF-WICK* Sponges reflect 
this understanding. 


Designed to Aid Healing and 
Provide Convenience 

The SOF-WICK sponges are made of a 
unique non-woven fabric that provides 
(1) high absorbency; — 
(2) fast wicking to 
remove exudate from i 
the wound site and 

help reduce risk of 
infection; (3) softness 
and conformability 
for patient comfort. 





The Leader in Wound Management 


















for Wound Management: 





In addition, the SOF-WICK Drain 
Sponge comes pre-cut to fit around 
most drains and catheters. No need for 
Sterile scissors. No time lost cutting 
sponges. Both SOF-WICK Dressing 
and Drain Sponges are packaged 
PATIENT-READY^" Sterile. 


Attuned toProfessional Needs 
Products such as these are only part 

of the total Johnson & Johnson 

Wound Management System. Your 
Johnson & Johnsan representatives 
know the system. They can deliver the 
expertise, services and educational 

aids that make it work. Ask them 

to show you our Postoperative " 
Wound Management 
training program. 
Its a healthy step 
toward better wound 
management. 


Portrait of acFront*Runnet?^ 


n 1808, legendary mountain man John Colter was 
ambushed by 500 Blackfoot braves in the Montana 
wilds. Colter was given the option of running a race 
with death -naked and bleeding- pursued by the en- 
tire band. He ran over six miles, ultimately slaying 
by hand his closest pursuer and hiding beneath a 
beaver dam. After the Blackfeet gave up the search. 
Colter traveled another 200 miles to the safety of a 
trading post on the Yellowstone River. * 


As a memorial to one of history s most remarkable 

front runners. Montana marathoners still partici- 

pate each year in a grueling cross-country event 
called Colters Run. 





NU UA 
“Portrait of Front Runner. 


ile cephapirin sodium) 
CEFAZOLIN 


CEPHRADINE 66% 


Percent Growth in Sales Volume 
CEPHALOTHIN 21% of Injectable Cephalosporins' 
1975-1978* 


*Projection of 1978 growth. 


In the race for new institutional acceptance, one injectable cephalo- 

sporin has consistently led the pack. Since 1975, Cefadyl? (cephapirin 

sodium) has grown at a pace more than twice that of the nearest runner- 

up.’ What advantages does Cefadyl offer to account for this pattern of 
accelerating acceptance? 


®95.0% (640 cases of 674) overall effectiveness against 
a broad range of serious surgical infections? 


0998.87, (169 cases of 171) effectiveness in skin and soft 
tissue infections? 


6 Highly effective against penicillin-resistant 
staphylococci? 


®Low incidence of phlebitis 
G Compatibility with wide range of IV infusion solutions 


OG Cost containment...in most hospitals Cefadyl can save 
money 
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^ coming on strong? 
... Cefadyl 


(STERILE 
CEPHAPRIN SODIUM) 


BRIEF SUMMARY OF PRESCRIBING INFORMATION (7) Cefadyl 3/6/78 
For complete prescribing information, please consult the Official Package Circular. 


| i . Contraindications 
Cefadyl (..:erile cephapirin sodium) is contraindicated in persons who have shown 
hypersensitivity to cephalosporin antibiotics. 


Warnings 
IN PENICILLIN-ALLERGIC PATIENTS, CEPHALOSPORINS SHOULD BE USED WITH 
GREAT CAUTION. THERE IS CLINICAL AND LABORATORY EVIDENCE OF PARTIAL 
CROSS-ALLERGENICITY OF THE PENICILLINS AND THE CEPHALOSPORINS, AND 
THERE ARE INSTANCES OF PATIENTS WHO HAVE HAD REACTIONS TO BOTH 
DRUGS (INCLUDING FATAL ANAPHYLAXIS AFTER PARENTERAL USE). 
Any patient who has demonstrated some form of allergy, particularly to drugs,should 
receive antibiotics cautiously and then only when absolutely necessary. No exceptions 
_ should be made with regard to Cefadyl. 
If an allergic or anaphylactic reaction should occur, discontinue Cefadyl and institute 
| appropriate treatment. 
Usage in Pregnancy — Safety of this product for use during pregnancy has not been 
established. 


Precautions 

The renal statws of the patients should be determined prior to and during Cefadyl 

therapy,since in patients with impaired renal function,a reduced dose may be appropriate. 
Prolonged use of Cefadyl may result in the overgrowth of nonsusceptible organisms. 

If superinfection occurs during therapy, appropriate measures should be taken. 

With high urine concentrations of cephapirin, false-positive glucose reactions May occur 
if Glinitest. Benedict's Solution or Fehling's Solution are used. Therefore, it is 
recommended that glucose tests based on enzymatic glucose oxidase reactions (such 
as Clinistix or Tes-Tape) be used. 


Adverse Reactions 
Hypersensitivity — Cephalosporins were reported to produce the following reactions: 
maculopapular rash, urticaria, reactions resembling serum sickness, and anaphylaxis. 
Eosinophilia and drug fever have been observed to be associated with other allergic 
reactions. These reactions are most likely to occur in patients with a history of allergy, 
particularly to penicillin. 

Blood — During large-scale clinical trials, rare instances of neutropenia, leukopenia, 
anemia were reported. Some individuals, particularly those with azotemia, have 
developed positive direct Coombs test during therapy with other cephalosporins. 
Liver — Elevations in SGPT or SGOT, SEU lta ak and bilirubin have been 
reported. 

Kidney—Rises in BUN have been observed: their frequency increases in patients over 
50 years old. 


. How Supplied 
Cefadyl (sterile cephapirin sodium) for I.M. or I.V. Injection. Cephapirin sodium 
equivalent to 1 Gm., 2 Gm., 4 Gm., or 20 Gm. cephapirin. 
For information on package sizes available, refer to the current price schedule. 






Text References — 


1. Data derived from published independent audits of industry sales 
2 Reports on file at Bristol Laboratories 
3. Bodner. S.J. and Koenig. MG. Clinical and in vitro evaluation of cephapirin a new 
parenteral cephalosporin, Am J Med Sci, Jan 1972 
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Gastric Hypersecretion After Formation of 


Small Bowel Conduits: 


A Common Factor in Several Clinical States 


JAMES F. FORREST, F.R.C.S., WILLIAM P. LONGMIRE. JR.. M.D. 


As a preliminary step in studying the effect on gastric acid 
secretion in dogs following biliary diversion through isolated 
intestinal conduits, blind-ended intestinal conduits were con- 
structed and the biliary channel was left undisturbed at this 
time. The results were surprising in that a significant absolute 
increase in gastric acid secretion occurred in all dogs, within 
the range of 65-286%, by merely disconnecting a segment 
of small bowel from the mainstream of flow of intestinal con- 
tents. This effect may be due to the ‘‘intestinal phase of gastric 
secretion hormone" and may in itself provide a partial ex- 
planation for the well-documented increase in gastric acid pro- 
duction caused by the Exalto-Mann-Williamson procedure and 
by choledochoenterostomy utilizing a Roux loop. 


HE ROLE PLAYED by the small bowel in regulating 
T output of gastric acid is well-known, but its exact 
mechanisms remain to be worked out. While hyper- 
secretion of gastric acid following resection ofthe small 
intestine was first recognized in 1914 by Stassoff,'4 
subsequent work has yielded conflicting results. West- 
erheide and associates" demonstrated an increased 
amount of gastric secretion in dogs after resection of 
the proximal small intestine than that observed sub- 
sequent to resection of the distal. Osborne, et al.!° how- 
ever, found exactly the reverse, noting the larger in- 
crease after resection of the distal small bowel. These 
contradictory observations generated our interest in 
the effects on gastric acid secretion when portions of 
the small bowel are excluded from the mainstream of 
intestinal flow when compared to bowel resection. This 
procedure simulates an actual clinical state which nec- 
essarily occurs in the treatment of biliary strictures as 
well as in jejunoileostomy performed for morbid 
obesity. 


——————————— 


Supported in part by the James G. Greims Trust Fund and by 
the Birmingham Regional Hospital Board, England. 
Submitted for publication: August, 25, 1978. 


From the Department of Surgery, 
UCLA School of Medicine, 
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Materials and Methods 


Two groups of three dogs each (designated A and B), 
comprising both sexes and weighing between 21-28 kge 
were provided with a Heidenhain pouch drained by a 
Gregory cannula. After allowing 30 days recovery from 
this operation, the condition of each pouch was as- 
sessed. Vagal influence on the pouch was checked by 
an insulin test (0.5 units per kg intramuscularly) with 
quarter hourly analysis of gastric secretion over the 
ensuing two hours. In each of the six dogs, complete 
denervation of the pouch was confirmed. The following 
day, reliable secretion from the pouch was determined 
by a Histalog® test (1.5 mg/kg intramuscularly) and all 
of the dogs were observed to respond well. Twenty- 
four hour total gastric acid secretions were then col- 
lected from each pouch for the subsequent 30 days, 
during which time the dogs were fed a proprietary brand 
of dog food (1 kg/day) and allowed water ad lib. 

On an aliquot of each gastric specimen the amount 
of total acid in mEq/ml (free + combined acid — total 
acid) was determined by titration with .1 N sodium 
hydroxide to a phenophthaloin end-point of 8 to 10. The 
volume of the specimen was noted and the total number 
of mEq acid secreted by the pouch every 24 hours was 
calculated. 

The dogs were then each subjected to a second opera- 
tion, in which an iSolated conduit 35 cm long of jejunum 
(Group A) or midileum (Group B) was constructed. The 
jejunal conduit commenced 30 cm from the ligament 
of Treitz, and comprised the bowel for 35 cm distal to it. 
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TYPE I 
Midileal conduit into jejunum 


TYPE I 
Midileal conduit into duodenum 


Fic. 1. Diagram of the operative preparation in dogs, utilizing con- 
duits from the jejunum (Group A) or midileum (Group B). 


The midpoint of the midileal conduit was 180 cm from 
the ligament of Treitz with 17.5 cm on either side of it. 
The conduit was isolated on its mesenteric pedicle and 
the mainstream of the bowel was reconstituted by an 
end-to-end anastomosis. The proximal end of the 
conduit was then oversewn and the distal end implanted 
into either the second portion of the duodenum or into 
the jejunum at a point 20 cm below the ligament of 


TABLE 1. Average Daily Gastric Secretion from Each Dog 
Before and After Operation 


i 


Total mEg Gastric 


Acid/24 Hr 
(Average Over 
30 Days) 
a b % Absolute 
Before After Increase 
Dog # Conduit Conduit 100 x (b — a)/a 
Me e EUM MEME Maas AL. 
Jejunal conduit: » 
l into jejunum 39.6 79.6 101 
2 into jejunum 38.2 63.2 65 
3 into duodenum 21.6 833 286 
Midileal conduit: 
4 into jejunum 36.0 87.5 143 
5 into jejunum 64.9 146.8 126 
6 into duodenum 43.5 91.7 111 
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Treitz, such that blind-ended isoperistaltic conduits 
were constructed (Fig. 1). 

Subsequent to this procedure, an additional 30 days 
of recovery were allowed and then a repeat Histalog 
test was performed which again confirmed reliable se- 
cretion from every pouch. Thirty more 24 hour speci- 
mens of gastric acid were then collected sequentially 
and analyzed as before. The method of anesthesia em- 
ployed in all of the operations involved induction with 
intravenous sodium pentobarbital, 25 mg/kg, and in- 
sertion of an endotracheal airway. However, because 
spontaneous respiration was permitted, this dose was 
usually sufficient for maintenance, although occasion- 
ally an additional 1 mg/kg was needed during the course 
of the operation. 


Results 


In every dog, creation of a blind-ended conduit 
caused an absolute increase in gastric acid production 
from the Heidenhain pouch ranging frem 65% to 286% 
(Table 1). In four of the dogs, the output more than 
doubled, and in one dog, an amount nearly four times 
the initial value was obtained. This hypersecretion 
largely stemmed from a substantial increase in the vol- 
ume of acid secreted by the pouch, which rose from 
56 to 236% (Table 2). However, concentration of free 
acid in the specimens showed only a maximum absolute 
increase of 15%, and in one dog it actually decreased 
by 1%. No obvious difference was observed between 
conduits of Group A and Group B whether they were 
opening into the jejunum or the duodenum; although 
in the repair of biliary strictures the latter would serve 
to place bile at its normal site of entry into the gastro- 
intestinal tract. 

We have used as our parameter of secretion the total 
output from the Heidenhain pouch over a 24 hour period. 
It is our opinion that this most accurately repre- 
sents the ulcer potential of an individual, whether dog 
or human being, because it takes into account all post- 
prandial secretory responses, whether acting early or 
late. in addition to any reactions to stress or environ- 
mental alterations throughout the day. 


Discussion 


At the end of the last century Pavlov'! suspected 
that the presence of food in the intestine stimulated 
gastric acid secretion, and in 1925 Ivy* proved the exist- 
ence of the intestinal phase of gastric acid secretion. 
Since then the gastric hypersecretion observed in vari- 
ous clinical and experimental situations has been ex- 
plained by one of two alternative hypotheses. One 
theory proposes the presence of a gastric acid inhibitory 
hormone in the small bowel wall that would be removed 
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TABLE 2. Breakdown of Daily Gastric Secretion into Volume and Concentration 


— ee OEE 


Before Conduit 


After Conduit 


b d 
a Average C Average Per Cent Per Cent 
Average Concen- Average Concen- Change Change 
Volume tration Volume tration in Volume in Concentration 
Dog # (ml) (mEq/ml) (ml) (mEq/ml) 100 x (c — aya 100 x (d — b)/b 
M M i i i 
l 264 150 510 156 93 4 
2 275 139 430 147 56 5 
3 151 143 508 164 236 15 
4 259 139 561 156 116 12 
5 408 159 935 157 129 —| 
6 292 149 S84 157 100 5 


if the bowel were resected and there is indeed evidence 
for this. 

Andersson! demonstrated inhibition of gastric acid 
secretion following introduction of acid into the in- 
- testine, and Feng et al.? observed similar inhibition 
when fat was introduced into the intestine. Konturek 
and Grossman? have shown that the mechanism for 
this inhibition is confined to the duodenum, especially 
the first part of the duodenum, in the case of acid or 
hypertonic glucose, whereas inhibition by fat can be 
elicited from the entire small intestine. Rudermann and 
associates '?'? demonstrated an inhibitory substance in 
the jejunal but not in the ileal homogenate of rats. A 
second hypothesis holds that a gastric secretagogue is 
itself degraded and inactivated in the upper small 
bowel, and in the absence of the latter organ following 
resection, the hormone could be expected to continue 
its effect. Temperley et al.'^ noted that gastrin is in- 
activated in the small bowel. Junghanns and co- 
workers? showed significantly higher postprandial se- 
rum gastrin levels following resection of the proximal 
small bowel than after resection of the distal part and 
suggested that the proximal small intestine is more im- 
portant than the distal in inactivating gastrin. Alterna- 
tively, it has been suggested that intestinal resection 
may cause prolonged gastric emptying with resultant 
additional antral distension and continued gastrin 
release, and Osborne, et al.'? were able to abolish the 
gastric hypersecretion by excising the gastric antrum. 
Their studies indicated that the fasting gastric acid 
secretory rate did not increase after intestinal 
resection, but that hypersecretion stemmed from 
increased postprandial secretion. However, Tasse and 
associates'? observed that in dogs the serum gastrin did 
not alter subsequent to an Exalto-Mann-Williamson 
procedure which produced peptic ulceration, and it 
therefore seems unlikely that gastrin is responsible for 
the hypersecretion in the bypassed small intestine 
model. 

Orloff? has recently shown that gastrin is quite dis- 


similar to intestinal phase hormone (IPH) which controls 
gastric acid secretion. For example, IPH is inactivated 
with passage through the liver, whereas gastrin is not, 
which would indicate that degradation within the bowel 
is less important in the normal metabolism of IPH than 
it is for gastrin. From our results we cannot identify 
one or another ofthe hypotheses as being the etiological 
agent in the hypersecretion that we observed. Indeed, 
our findings could be explained by postulating either 
that a gastric inhibitory hormone is not secreted from 
the small bowel unless all parts of it are in the main- 
stream of gastric effluent, or that absence of degrada- 
tion of a gastric secretagogue occurs in similar circum- 
stances. However, either explanation of our findings 
can provide a rationale for the known increased inci- 
dence of recurrent duodenal ulceration after a Bilroth 
II partial gastrectomy reconstruction in which the af- 
ferent loop is unduly long.* In a short afferent loop, 
retrograde reflux of gastric contents is likely to occur, 
but this effluent may not reach into the furthermost 
parts of a long loop. 

The only human state comparable to our canine 
model that has a blind-ended intestinal conduit is the 
patient in whom a jejunoileal bypass for morbid obesity 
has been performed. Evidence of gastric hypersecre- 
tion in these patients is now being documented. Buch- 
wald and coworkers? reported that gastric hypersecre- 
tion frequently occurred following jejunoileal bypass, 
with an incidence as high as 43%. None of their patients 
with hypersecretion manifested clinical evidence of 
acid peptic disease, and their conclusions have been 
challenged by Wise et al.,!* who evaluated gastric se- 
cretory function in 20 obese patients both before and 
after the shunt operation. However, re-evaluation of 
Wise's data? did reveal an increase in basal gastric 
acid output in all faur patients studied six months sub- 
sequent to bypass. 

Surgeons have recently been concerned about the 
possibility of producing an ulcerogenic situation by 
utilizing a Roux loop in biliary tract reconstruction. 
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Following results of the Exalto-Mann- Williamson pro- 
cedure in animals, it was felt that it was the site of 
` entry of bile into the main gastrointestinal stream that 
could influence gastric hypersecretion. Inasmuch as 
many biliary repairs absolutely require some sort of 
intestinal conduit for technical reasons to construct a 
tension-free anastomosis, the possibility of using an 
isolated intestinal conduit has been considered. This 
study would tend to negate such considerations since, 
to avoid gastric hypersecretion and a possible ulcero- 
genic state, it appears that not only is the entry site 
of bile important, but also the contact of the entire 
small bowel with the mainstream flow of this tract. 

Removal of a portion of the small bowel from the 
mainstream may prove to be equally ulcerogenic, 
whether it is done by a Roux loop or by an isolated 
conduit, even though the latter enables biliary flow 
to be directed back into the duodenum. 
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Effect of Sphincteroplasty on Gallbladder : 
Function and Bile Composition 


MICHAEL S. COHN, M.D.* SEYMOUR |. SCHWARTZ, M.D.,* WILLIAM W. FALOON, M.D.,t JAMES T. ADAMS, M.D.* 


The effect of sphincteroplasty on bile concentration and com- 
position and on gallbladder function was investigated in the dog. 
Gallbladder and hepatic bile samples were analyzed for choles- 
terol, phospholipid (lecithin), bile salt concentration and 
individual bile salt content. Motor function was studied by 
cholecystokinin-cholecystography with changes in gallbladder 
volume computed from the radiographs. All bile samples were 
cultured and at the conclusion of the experiments, the gall- 
bladders were histologically examined. Sphincteroplasty did 
not alter biliary cholesterol concentration but the concentration 
of lecithin and bile salts decreased in gallbladder bile and 
increased in hepatic bile (p < .001). These changes depict a 
trend toward greater lithogenicity for gallbladder bile and lesser 
lithogenicity for hepatic bile. Postoperative analysis of individ- 
ual bile salts in gallbladder bile showed an increase in mono- 
hydroxy and dihydroxy bile salts and a decrease in trihydroxy 
bile salts (p < .001). This tendency has been shown to be con- 
ducive to gallstone formation. The concentrating ability of the 
gallbladder was partially eliminated by sphincteroplasty but 
gallbladder filling and motor response to stimulation by 
cholecystokinin was not affected. All gallbladders demonstrated 
histologic changes of chronic inflammation and all developed a 
significant bacterial flora following sphincteroplasty. It is con- 
cluded that cholecystectomy should always be performed fol- 
lowing transduodenal sphincteroplasty not because of any 
resultant abnormality of motor function, as has previously 
been held, but because of the resultant abnormality of gall- 
bladder pathophysiology. 


PHINCTEROPLASTY, IN CONTRAST to sphincterot- 
S omy, is a procedure in which the terminal con- 
strictive mechanism of the common bile duct is 
completely and permanently eliminated. This is ac- 
complished by an extended incision through the full 
thickness of the sphincteric muscle, common bile duct 
and duodenal wall followed by mucosal suture approxi- 
mation. In the initial description of the operation, Jones 
and Smith? recommended that the gallbladder be re- 
moved routinely when sphincteroplasty is performed 
because destruction of the sphincteric mechanism 
would result in the inability of the gallbladder to fill 
and, therefore, function. However, no good clinical or 
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experimental evidence has been offered to support this 
premise. In fact, Lempke!* showed by oral cholecystog- 
raphy that patients maintained normal gallbladder func- 
tion during the first three weeks following sphincterot- 
omy when resistance to bile flow in the common duct 
had been shown to be minimal.? Moreover, experi- 
mental evidence suggests that gallbladder filling is not 
dependent on an intact sphincteric musculature but 
rather may be a function of the vascular dynamics of 
the ductal epithelium in the terminal common bile duct.?? 

In order to investigate this problem we studied gall» 
bladder function after sphincteroplasty by analyzing 
the two major aspects of gallbladder physiology: 1) its 
ability to contract and empty in response to appropriate 
stimuli, and 2) its ability to concentrate and alter bile. 
In addition we endeavored to determine whether sphinc- 
ter ablation created a potentially pathologic condition 
in the gallbladder. 


Materials and Methods 


Operative Procedures 


Experiments were performed on six adult mongrel 
dogs, 22-26 kg, under sterile conditions using intra- 
venous pentobarbital sodium anesthesia. The animals 
were fasted 18 hours prior to operation. At the initial 
procedure, the gallbladder was evacuated by needle 
aspiration and this represented the control gallbladder 
bile for each animal. A transduodenal sphincteroplasty 
was then performed according to the technique de- 
scribed on Jones,'^ with the length of the completed 
sphincteroplasty varying from 15 to 25 mm depending on 
the length of the intramural portion of the common bile 
duct. The common hepatic duct was intubated retro- 
grade through the sphincteroplasty with a 6 F ureteral 
catheter, and hepatic bile obtained over a one hour 
drainage period. A Thomas cannula was then placed in 
the duodenum centered over the sphincteroplasty and 
brought out through the anterior abdominal wall. 
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TABLE 1. Concentration of Bile Constituents (mean + S.D.) 
eee ee ne ee ee ee ee ee 
Cholesterol Lecithin Bile Salts Total 
e (m Mol/L) (m Mol/L) (m Mol/L) (m Mol/L) 
Gallbladder bile 
Control 1.47 + .24 45.5 + 6.6 85.3. 11.3 B23 = 318 
Postsphincteroplasty 
5 weeks 1.29 + 207 19.1] * 7A 55.8 = 6,6" 920 + 11.3* 
10 weeks 1.45 + .43* 213 = 62 58.4 + 9.4* ©: 96,2? 
Hepatic bile 
Control $12.8 3.6 = 1.2 14.7 + 3.8 19.1 € 3.7 
Postsphincteroplasty 
5 weeks 45 = .18* 13.0 + 5.6 27.6 = 5.5 41.1. 5.9" 
10 weeks .44 + .02* 9.12 1.5 29.1 + 4.2 38.7 + 4.8* 
* p < .001. * Not significant. 


Bile Analysis 


At five and 10 weeks postsphincteroplasty, each dog 
was re-explored under light pentobarbital anesthesia and 
a sample of gallbladder bile obtained for analysis. During 
the same operation, an aliquot of hepatic bile was ob- 
tained by direct intubation of the common hepatic duct 
via the Thomas cannula. 

Gallbladder and hepatic bile samples were all cultured 
aerobically and anaerobically and analyzed for cho- 
lesterol, phospholipid (lecithin) and bile salt concentra- 
tions. Cholesterol and bile salt concentrations were 
determined by gas-liquid chromatography and lecithin 
concentration by colormetric analysis according to 
modified techniques describéd by Rubulis." 


Radiographic Procedures 


Cholecystokinin-cholecystography was performed 
on each dog presphincteroplasty, five and ten weeks 
postsphincteroplasty. All roentgenograms were ob- 
tained on fasted anesthetized animals in the right lateral 
position with a vertical beam. Cholografin (52% 
meglumine iodopamide), 0.6 cc/kg, was given intra- 
venously over ten minutes and opacification of the gall- 
bladder generally occurred after one hour. An infusion 
of cholografin, 0.2 cc/kg in 20 cc normal saline, was 
then begun at a rate of 1 cc/min in order to maintain 
gallbladder opacification during subsequent cholecysto- 
kinin induced contraction.® Cholecystokinin (CCK-PZ; 
GIH. Karolinska Instit.) 1.0 Ivy unit/kg, was injected 
intravenously as a bolus, and radiographs taken at zero, 
three, six, nine, 15 and 20 minutes. Gallbladder volume 
was computed from the radiographs by the method of 
Siffert de Paula e Silva”? and expressed as a percentage 
of the control gallbladder volume prior to cholecysto- 
kinin administration. 

Retrograde cholangiography was performed at ten 
weeks postsphincteroplasty to document free reflux of 
contrast from the duodenum into the common bile duct 


and thus confirm the adequacy of the sphincteroplasty. 
This was carried out in the fasted anesthetized dog by 
gravity infusion of 40% Micropaque inte the duodenum 
via the Thomas cannula with roentgenograms taken be- 
tween one and two hours later. 


Histologic Studies 


Once the final bile samples were obtained and 
radiographic procedures completed ten weeks post- 
sphincteroplasty, the animals were sacrificed and the 
gallbladders removed for histologic examination. 


Results 
Bile Analysis 


The results of the lipid analyses of gallbladder and 
hepatic bile are shown on Table 1. Gallbladder bile pre- 
operatively was seven times more concentrated than 
hepatic bile and although the gallbladder retained its 
ability to concentrate bile after sphincteroplasty, the 
difference in concentration was only about two times 
(p < .001). This change was brought about not only by 
a reduced concentrating ability of the gallbladder for 
lecithin and bile salts but a tendency of the liver to 
produce a more concentrated hepatic bile. The mean 
concentration of both lecithin and total bile salts in gall- 
bladder bile decreased approximately 35% postsphinc- 
teroplasty while the mean concentration of these 
constituents in hepatic bile more than doubled (p < .001). 
Concurrently, mean cholesterol concentration was 
essentially unchanged in gallbladder bile but decreased 
approximately 50% in hepatic bile. These biliary lipid 
changes if expressed in millimols percent portray a de- 
crease in the lithogenic ratio* and thus a trend toward 
greater lithogenicity for gallbladder bile and an increase 
in the lithogenic ratio and thus a trend toward less 
lithogenicity for hepatic bile. Despite this trend gall- 


a a es eee 
[lecithin] + [bile salts] 
{cholesterol | 


* lithogenic ratio 
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TABLE 2. Bile Salt Concentration (mean + S.D.) 











Cholate Desoxycholate Chenodesoxycholate Lithocholate 
(mg %) (mg %) (mg %) (ng %) 
Gallbladder bile 
Control 2654 + 556 410 + 117 153 + 40 9.3 + 4.6 
Postsphincteroplasty 
5 weeks 1327 = 302* 691 + 103* 156 + 387 56 + 12.4* 
10 weeks 1192 + 296* 199 x 112* 137 + 161 72 * 20" 
Hepatic bile 
Control 395 + 70 56 + 16 30 + 6 6.8 + 2.9 
Postsphincteroplasty 
5 weeks 687 + 125* 173 = 40* Sa Ip 17.3 = 6.9" 
10 weeks 654 + 111* 210 = 33* 22 x qp 18.6 + 5.0* 
*p =< .001. v* 5 :< 05. * Not significant. 


bladder cholesterol concentration as is characteristic of 
canine bile, remained within the micellar zone of the 
triangular coordinate plot of Admirand and Small.! 

The change in mean concentration of individual bile 
salts in gallbladder and hepatic bile are shown in Table 
2. Sphincteroplasty resulted in a decrease in both the 
concentration and proportion of the trihydroxy bile salt, 
cholate, and an increase in the dihydroxy salt, desoxy- 
cholate, and the monohydroxy salt, lithocholate in the 
gallbladder. Whereas preoperatively approximately 
85% of the total bile salts present in the gallbladder 
consisted of cholate, postoperatively 55-60% of total 
bile salts was comprised of cholate (p — .001). This 
change was affected by an approximate 50% decrease 
in concentration of cholate with a proportionate in- 
crease in concentration of desoxycholate and a 6-7 
fold increase in lithocholate. The concentration of 
chenodeoxycholate was essentially unchanged, how- 
ever its proportionate content increased slightly. In 
hepatic bile, all four bile salt constituents increased 
two to three fold such that their proportionate con- 
centrations remained about the same. 

Cultures of all samples of gallbladder and hepatic bile 
presphincteroplasty had no bacterial growth. However, 
at both five and ten weeks postsphincteroplasty a signif- 
icant aerobic and anaerobic bacterial flora had devel- 
oped in the gallbladder of each dog. E. Coli, Klebsiella 
and enterococcus were the predominant aerobes re- 
covered while Bacteroides, Clostridia and Pepto- 
streptococcus predominated among the anaerobic 
organisms. Cultures of the hepatic bile yielded a bac- 
terial flora similar to that found in the gallbladder bile. 


Radiography 


All of the dogs had opacification of the gallbladder on 
cholecystography postsphincteroplasty although two 
dogs had nonvisualization on a single occasion. One 
animal, failed to have gallbladder visualization at five 
weeks but at ten weeks had satisfactory opacification 
and the earlier failure was assumed to be due to a techni- 


cal problem. The other dog had gallbladder opacification 
at five weeks but nonvisualization at ten weeks. 

Resting gallbladder volume decreased in all dogs fol- 
lowing sphincteroplasty averaging 52% of the preopera- 
tive volume at 10 weeks (Table 3). Volume was com- 
puted for each time period after cholecystokinin 
injection and demonstrated maximal gallbladder con- 
traction at 6 to 9 minutes. Prior tó sphincteroplasty 
mean volume at maximal gallbladder contraction was 
58% of the resting volume. Following sphincteroplasty, 
gallbladder emptying in response to cholecystokinin 
was proportionately more complete with volume af 
maximal contraction averaging 45% of the resting vol- 
ume at five weeks and 35% at ten weeks. Therefore, 
gallbladder filling did occur after sphincteroplasty and 
target organ responsiveness to hormonal stimulation 
remained intact. 

The postoperative demonstration of free reflux of 
radiopaque contrast material into the duodenum con- 
firmed the adequacy of the sphincteroplasty in all dogs. 
Plain radiographs taken five to ten weeks postopera- 
tively also consistently showed air in the common bile 
duct and gallbladder. 


Pathology 


Gross examination of the gallbladders ten weeks post- 
sphincteroplasty revealed minimal mural thickening 


TABLE 3. Gallbladder Volume in Response 
to Cholecystokinin (CCK) (mean + S.D.) 





Postsphincteroplasty 





Control 5 Weeks 10 Weeks 

Time Vol (ml) % Vol (m) % Vol (m) % 

0 35.7 + 64 100 28.1 + 5.1 100 18.8 + 4.5 100 

CCK + 3min 24957 70 163425 58 108 +35 57 
CCK + 6min 22.7+3.7 63 1440+27 50 8.4+2.4 44 
CCK + 9min 20.7+4.5 S8 126+2.2 45 66+2.5 35 
CCK + 15 min 23.0 + 5.0 64 17.7+3.5 62 86+ 2.1 46 
CCK + 20 min 26.2 + 4.1 73 188+3.9 67 89+2.3 47 
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"without evidence of acute inflammation. All of the gall- 

bladders contained feculent smelling bile. A solitary 
‘soft, flat, rectangular and brown gallstone was found 
in one dog. Although the common bile duct appeared 
slightly dilated and thickened, all sphincteroplasties 
were widely patent with no evidence of stenosis. 
Microscopically, the gallbladder mucosal architecture 
was intact, but all had mucosal and submucosal infiltra- 
tion by lymphocytes and plasma cells aggregated into 
follicles which lacked germinal centers. There was also 
slight to moderate chronic inflammation of the muscular 
and serosal layers. 


Discussion 


Historically sphincterotomy preceded sphinctero- 
plasty for the treatment of recurrent pancreatitis. The 
operation attempted to minimize bile reflux into the 
pancreatic duct via the common channel formed by it 
with the common bile duct. Colp et al.? reported their 
early experience with this procedure when done in dogs 
through an endochotedochal approach using a sphinc- 
tertome. They found that in animals in whom they did 
not perform a cholecystectomy, severe cholecystitis 
and cholangitis usually developed. Citing these experi- 
mfntal results, Doubilet and Mulholland’ concluded 
that destruction of the sphincter of Oddi led to com- 
plete loss of gallbladder function with compromise of 
filling. It was their belief thatethe gallbladder became 
an atonic diverticulum following sphincterotomy and 
therefore suggested that the gallbladder be removed 
whenever the sphincter of Oddi was destroyed. 

In 1952 Jones and Smith’ described transduodenal 
sphincteroplasty as a method for more completely and 
permanently destroying sphincteric function in the 
treatment of recurrent pancreatitis. Four patients were 
described who underwent sphincteroplasty but because 
normal gallbladders were found at operation, chole- 
cystectomy was not performed. Three of these patients, 
had normal oral cholecystograms preoperatively but 
were found to have nonvisualization on repeat roent- 
genographic examination three to four months post- 
operatively. They did not report a followup on these 
patients and it is not known if the nonvisualized 
gallbladders subsequently became diseased producing 
symptoms necessitating cholecystectomy. However, 
from this clinical observation they advised that chole- 
cystectomy always be performed when doing a sphinc- 
teroplasty regardless of whether thé gallbladder is 
diseased. Subsequent reports by these same investi- 
gators have repeated this recommendation." "^ 

Kleinert and Large!' studied the effect of choledo- 
choduodenostomy and choledochojejunostomy in pro- 
ducing biliary tract infections. After creating complete 
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obstruction for three weeks by ligature and transection 
of the common bile duct, the greatly dilated common 
duct was anastomosed to the intestine and the gallblad- 
der left in situ. The dogs that survived for long term 
evaluation all developed chronic inflammation of the 
gallbladder with mural thickening, lymph follicle forma- 
tion in the mucosa, and cellular infiltration of all layers. 
Bile was found in all gallbladders but in each instance 
bacterial cultures yielded mixed pathogens and 67% of 
the gallbladders contained concretions. It was con- 
cluded from these experiments that since no obstruction 
was present, the chronic inflammatory changes were 
due to ascending infection secondary te reflux of con- 
taminated duodenal contents. Large! also reported 
clinical instances of gallbladder pathology following 
transduodenal sphincterotomy or choledochojejunos- 
tomy which her termed "'regurgitation cholecystitis.” 
He echoed the opinions of Jones and Doubilet that the 
gallbladder should routinely be removed when the 
sphincter of Oddi has been destroyed or bypassed. 

The importance of the role attributed to the common 
bile duct sphincter on gallbladder function, however, 
it not universally held. Lempke' showed that gallblad- 
der function, as determined by oral cholecystography, 
may be preserved after sphincterotomy. Moreover, 
seven of eight patients he followed two years after 
destruction of the sphincter, developed no clinical evi- 
dence of cholecystitis. It was demonstrated by Eiseman? 
that sphincteric competence returns four to six weeks 
after sphincterotomy due to healing with scar tissue 
and sphincteric reconstitution and this may explain 
Lempke's findings. But in five of Lempke's patients 
oral cholecystography within four weeks postopera- 
tively, when yield pressures in the common duct are 
still low, showed normal gallbladder opacification. He 
offered the explanation that this was due to the con- 
tribution of the duodenal wall musculature creating 
sufficient terminal common bile duct resistance to per- 
mit gallbladder filling and visualization on cholecystog- 
raphy. Whitaker? and Winkelstein? also concluded 
from their studies that gallbladder filling was more a 
consequence of the effect of the surrounding duodenal 
wall muscle on the intramural portion of the common 
bile duct rather than to the action of the ampullar 
sphincter. On the other hand, Tansy et al.” showed 
experimentally by meticulous dissectien that neither 
the intrinsic or extrinsic terminal bile duct musculature 
was essential to gallbladder filling. They postulated that 
occlusion competence of the terminal common bile 
duct instead was related to the vascular dynamics of 
the ductal epithelium which accounted for gallbladder 
filling. Thus the problem remains unsettled. 

Our experiments indicate that gallbladder filling con- 
tinues to occur after complete elimination of muscular 
action on the distal common duct by sphincteroplasty 
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and the response of the gallbladder musculature to 
stimulation by cholecystokinin is normal. Moreover, 
the concentrating ability of the gallbladder is preserved 
after sphincteroplasty although less effectively com- 
pared to its preoperative ability. Nevertheless despite 
normal filling and motor function, the gallbladder be- 
comes pathologic following sphincteroplasty. The 
histopathologic changes in the gallbladder seen in our 
study were similar to those described by Large’ and 
the bile, which preoperatively was sterile, developed a 
significant bacterial flora postsphincteroplasty. More- 
over, the data showed an increased lithogenicity of the 
gallbladder bile following sphincteroplasty brought 
about primarily by a decrease in the concentration of 
phospholipid and total bile salts. Normally the gallblad- 
der mucosa in impermeable to lecithin, bile salts, and 
cholesterol but permeability properties have been shown 
to change during certain pathophysiologic conditions 
such as bacterial contamination of the bile.? This situa- 
tion was found in the gallbladder of all our dogs follow- 
ing sphincteroplasty and could have led to selective 
reabsorption of bile salts and lecithin to account for 
the decrease in concentration of these constituents. 
Since a principal function of bile salts in bile is to main- 
tain cholesterol in aqueous solution, a decrease in bile 
salt content would contribute to an increased potential 
for gallstone formation. Hepatic bile, on the other hand. 
showed an increased concentration of phospholipid and 
bile salts following sphincteroplasty and thus a trend 
toward decreased lithogenicity. These same changes in 
hepatic bile composition have been reported following 
cholecystectomy and are probably due to the same 
mechanism.!* 

Another effect of bacterial contamination of bile is 
the capability of dehydroxylation possessed by certain 
anaerobic bacterial which have yet to be identified." 
This results in the conversion of cholate to desoxycholate 
yielding an increase of dihydroxy bile salts and a de- 
crease of trihydroxy bile salts. Such was the case in 
our experiments which support the findings of Van der 
Linden?! who showed that gallstones are associated 
with a relative increase in dihydroxy (or decrease in 
trihydroxy) bile salts. 

Coincidence of events does not prove causality, but 
the data from this study would tend to. suggest that 
the increased lithogenicity of the gallbladder bile may 
be a result of the substantial anaerobic bacterial flora 
present in these gallbladders after sphincteroplasty. 
Whether this colonization is due to stasis, despite a 
non-obstructed biliary tract and a normal response to 
exogenous cholecystokinin, cannot be determined 
from this study. 

The canine model is not ideal for the study of biliary 
lipid pathophysiology since normally canine bile contains 
a very low concentration of cholesterol relative to bile 
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salts and phospholipid.*'® Demonstration of an increase 

in lithogenicity of canine bile consequently is difficult, 
and we can only describe a trend in that direction. 

Nevertheless, it is 25 years since Jones and Smith first 
recommended cholecystectomy as an adjunctive pro- 
cedure with transduodenal sphincteroplasty. Our study 
leads us to conclude that this is sound advice based 
on the resultant abnormality of gallbladder physiology 
rather than abnormality of motor function. 
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Protection by Plasma Proteins of the Isolated Lamb Heart 


Perfused with Stroma-free Hemoglobin at 38° 


J. SUAUDEAU. M.D., J. T. FALLON, M.D., E. KUNICA, W. G. AUSTEN, M.D., A. J. ERDMANN, Ill, M.D: 


Isolated lamb hearts were perfused for eight hours at 38° with 
stroma-free hemoglobin solution (SFHS). The preservation of 
cardiac structure and function was studied. Control hearts 
perfused with blood (N — 6) developed no ventricular failure or 
significant weight gain (13% + 5), showed no alteration of cel- 
lular ultrastructure, and little interstitial edema. Hearts per- 
fused with 7% (N = 7) or 11% (N = 5) SFHS contracted less 
well, became edematous (22% and 44% weight gain) and showed 
altered mitochondria, capillary endothelial swelling and hemo- 
globin extravasation into the interstitial space. The addition of 
5~7% albumin to SFHS (N = 9) markedly reduced interstitial 
edema (weight gain 1J% + 13), preserved mitochondria, pre- 
vented endothelial swelling, and limited transcapillary escape 
of hemoglobin. Thus isolated hearts perfused with SFHS develop 
vascular endothelial damage and an increase in capillary per- 
meability. The addition of plasma proteins to the perfusate 
protects against this injury. 


T MOST PHYSIOLOGIC APPROACH to prolonged iso- 
lated organ preservation should be perfusion at 
normal temperatures under' conditions which mimic 
those present in situ. Such an approach provides a 
unique opportunity to assess the function of a harvested 
heart prior to transplantation. However, long-term in 
vitro blood perfusion of the heart has proven unsatis- 
factory???2* because of the mechanical degradation of 
blood components which occurs during recirculation 
and oxygenation.'’ To avoid these problems a variety 
of acellular solutions and emulsions have been proposed 
as blood substitutes. Solutions of hemoglobin are 
especially attractive because of their unique capacity to 
deliver large volumes of oxygen and to generate an 
intrinsic colloid osmotic pressure. Tolerance of in situ 
organs to stroma-free hemoglobin solutions (SFHS) 
and the effectiveness of SFHS as a total blood replace- 
ment have been demonstrated in whole animals.???!^" 
Nevertheless, few perfusions of isolated organs with 
SFHS have been reported.!':!5? . 
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The present study was undertaken to-assess the effect 
of perfusion with SFHS of varied composition at 38° 
on the isolated lamb heart. Ventricular performance 
and morphology of hearts perfused with SFHS for eight 
hours were compared with those of hearts perfused 
under the same conditions but with whole blood. 


Materials and Methods 
Preparation of SFHS 


SFHS was prepared by osmotic hemolysis and ultra- 
filtration.’ Washed sheep red cells were lysed in a 
5 milliosmolar phosphate buffer at pH 7.40. The hemol- 
ysate was mixed with a saline solution* in order to 
adjust electrolyte and buffer concentrations and was 
passed through an Amicon ultrafilter* with a 50.000 
molecular weight cutoff; the effluent ultrafiltrate con- 
tained 0.7 g/dl free hemoglobin: it was concentrated 
by molecular filtration against the membrane of an arti- 
ficial kidney? which had a 5.000 molecular weight cut- 
off to a final concentration of 11, 8, 7, or 4.5% de- 
pending upon the experimental protecol. Thus only 
macromolecules of the size of hemoglobin remained 
in the solution. This method achieved satisfactory puri- 
fication without formation of methemoglobin and with- 
out altering the function of hemoglobin.** We prepared 
5 L of SFHS for each heart perfusion (Table 1). The 
oxyhemoglobin dissociation curve of each solution was 


Eee 

* Composition of the corrective solution: sodium chloride 6.2 g/L. 
potassium chloride 0.248 g/L, sodium bicarbonate 2.5 g/L. potassium 
phosphate monobasic 0.113 g/L. calcium chloride 0.25 g/L. magnesium 
sulfate 0.182 g/L. glucose 5.2 g/L. sodium phosphate buffer (300 
milliosmolar. pH 7.5) 32 ml/L. 

+ Amicon "inline" ultrafilter. Amicon Corp.. 21 Hartwell Avenue. 
Lexington, Massachusetts 02173. 

t Vivacell Micro 10 Dialyser. BD Life Support Systems. Division 
of Becton Dickinson Company. Route 1. Sharon. Massachusetts 
02067. 
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analyzed by the method of Duvelleroy et al.'!° The mean 
P5, (partial pressure of oxygen necessary to give 50% 
saturation of hemoglobin) of the solutions was 31 + 8 
mmHg (pH 7.50, 38°). In control experiments the P., for 
whole blood was 29.3 + 2.3. The colloid osmotic pres- 
sure of the perfusate was measured at 38° according to 
the method of Aukland et al.? The static viscosity was 
assayed at 38° with a Ubbelhode viscometer. Hemo- 
globin concentrations were determined by the cyan- 
methemoglobin method.* 


Heart Perfusion Method 


The perfusion circuit (Fig. 1) consisted of the heart 
within a preservation chamber, a 30 ml venous reservoir 
bag, a 800 ml central reservoir, a 5 4. Millipore filter, 
a 0.8 m" spiral coil membrane lung$ and medical grade 
silicone rubber tubing. In control experiments with 
blood we used no filter. Reservoir bags and connections 
between the lines were constructed of molded silicone 
rubber. The circuit was primed with two liters of SFHS 
or whole blood. No gas-perfusate interface was allowed, 
and care was taken to eliminate all air bubbles. The 
temperature of the circuit was kept at 20° until perfusion 
began, at which time it was brought to and main- 
tained at 38°. 





8 Sci Med Life Systems Inc., 13010 County Road 6, Minneapolis, 
Minnesota 5544]. 
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TABLE l. Stroma-free Hemoglobin Solution Chemical Composition 





Hemoglobin g% 11%, 8%, 7%, or 4.5% 
Methemoglobin g% 0.3 : 

P5, (38°, pH = 7.50) 32 + 2 Torr 

Albumin g% 796, 5%, or 0% 


Sodium mEq/L 136 + 9 
Potassium mEq/L 3.5 + 0.6 
Calcium mEq/L 3.4 + 0.08 
Magnesium mEq/L 33019 
Chloride mEq/L 101 + 9 
Glucose mg% 411 + 151 
Osmolarity mM/ml 300 + 19 
pH (38°, Air 95%, 
CO, 5%) 7.50 


Hearts weighing 100—200 g were harvested from two 
to three month old lambs. The inferior vena cava, right 
pulmonary artery and veins were ligated and transected. 
The superior vena cava was cannulated proximal to the 
heart. Cardiac arrest was induced by controlled bleed- 
ing followed by intra-aortic infusion of 500 ml of modi- 
fied Krebs solution "A" * at 20° and then 500 ml of 
modified Krebs solution ‘‘B’’+ at 5°. The heart was 





* Modified Krebs solution A": sodiumfchloride 4.84 g/L, potas- 
sium chloride | g/L, magnesium sulfate 1 g/L, potassium phosphate 
monobasic 0.113 g/L, sodium bicarbonate 1.47 g/L, glucose 17 g/L, 
Dextran 75 18 g/L, heparin 20,000 units/L, chlorpromazine hydro- 
chloride 0.015 g/L, insulin 24 units/L, procain hydrochloride 0.167 
g/L, hydrocortisone sodium succinate 40 mg/L. 

* Modified Krebs solution " B: same composition as "A" except 
potassium chloride 0.247 g/L and magnesium sulfate 0.059 g/L. 






Membrane 
+ Lung 
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Reser voir Y 


1000 ml 










ZZ 


Perfusion 
Pump 


Fic. 1. Diagram of circuit for isolated lamb heart perfusion at 38°. 
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TABLE 2. Characteristics of the Perfusates 


Hb MetHb Albumin 
go g% g% 
Control Group 
Whole blood T4 "A 
Hct = 17, N = 6 + 0.7 + 0.4 
Group A 
7% SFHS 6.6 0.415 0 
N27 + 0.95 + 0.34 
Group B 
11% SFHS 11 0.52 0 
N-S + 1.6 + 0.36 
Group C 
8% SFHS, 7% Alb 8.28 0.25 6.72 
N = 6 + 0.95 + 0.08 2:03 
Group D 
4.596 SFHS, 5.596 Alb 4.4 0.23 5.5 
N = 3 + 0.1 + 0.03 + 0.1 


Mean 
Arterial Colloid 
Oxygen Osmotic 
P.o Content Pressure Viscosity 
(pH 7.50) ml/100 ml mm Hg Centipoise 
29.3 8.1 18 1.05 
+Z * 1.6 € 2 + 0.01 
30.7 8.6 18 0.695 
* | + 49.5 t2 + 0.029 
33.6 13 36 0.8 
+ 0.4 * 0.6 P * 0.05 
30 9.7 68 1.09 
* L2 *32 2 12 * 0.03 
29.5 6.6 33 0.72 
* § + 0.38 +3 + 0.02 





excised and immersed in normal saline at 5°. The aortic 
stump, the left pulmonary artery, and the left superior 
pulmonary vein were cannulated. A drainage cannula 
was inserted into the left ventricle through the left 
tnferior pulmonary vein. The heart was then weighed 
and connected to the perfusion circuit in the preserva- 
tion chamber. 

Return from the heart was collected in the venous 
reservoir against a controlled back pressure of 1-2 
cm H,O and then drained into the central reservoir 
(Fig. 1). Perfusate from this reservoir was filtered and 
passed through the membrane lung to be equilibrated 
with air, oxygen and 3—5% carbon dioxide to produce 


LEFT 100--/-4 
VENTRICULAR | 
PRESSURE | 
(mm Hg) 


AORTIC 10r - 
PRESSURE | 





a Po, of 200 mmHg, a Pco, of 30 mmHg and a pH of 
7.50— the normal arterial pH of sheep blood — (read at 
38°). 150 ml/hr of fresh SFHS was added to the perfusion 
circuit and the same amount of "spent" SFHS removed 
in order to minimize methemoglobin accumulation. 
Support for the preparation was provided by continu- 
ously dialyzing the SFHS against blood from a donor 
sheep across an artificial kidney, thereby eliminating 
the effects of nutrient depletion and metabolic waste 
product accumulation during perfusion. In the control 





t Cordis Dow artificial kidney Model 4 (CDAK 1.3). Cordis Corp., 
P.O. Box 37 04 28, Miami, Florida 33137. 


| 
AAAAAAA 
ui a \ 


 -— 5 
1 second 3 hours e. 4 hours 3O minutes 1! hours 45 minutes 14 hours 30 minutes 24 hours 45 minutes 
LAP=OcmH O LAP = OcmH O LAP* *4cmH O LAP = *Bcm H O LAP = +6 cmH C 


LV Flow = 108 mi/m LV Flow= 318 mi/m LVFlow=443mi/m LV Flow=447mi/m LV Flow = 482 ml/m 


Fic. 2. Evolution of function in an isolated lamb heart perfused at 38° with whole blood. After 24 hours of perfusion the left ventricle still 
generates 6.83 gram-meters stroke-work at a left atrial pressure of 6 cm H,O. 
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TABLE 3. Perfusion Parameters of the Isolated Lamb Hearts 


EEE 


Mean Mean Mean Mean 
Mean Arterio- Arterio- Left Mean Mean kV 
SFHS Mean Oxygen venous venous Atrial Left Left dp/dt Mean 
Viscosity Coronary Consump. Pco,* pH** Perfusion Vent. Atrial Mean Max | LVSW 
(38°) Flow ml/100g/ Difference Difference Time Flow Pressure LVPSP mm Hg/ Gram- 
Centipoise ml/g/min min mm Hg mm Hg (hours) ml/min cm H,O mm Hg sec Meter 


— MH —— M i e i E E pe 


Control Group 0.89 2.47 3.6 0.025 10.25 359 9.3 115 2384 4.22 
Whole blood e44J + 0.49 + 1.8 + 0.015 + § + 295 + 4.2 + 15 * 598 313. 
Heat = 17, 

N= 

Group A 0.695 1.06 2.09 4.85 0.03 2 184 8.6 96 1747 2 
7% SFHS + 0.029 + 0.2 + 0.6 + 2.76 + 0.01 = I + 24 231 i3 *299 «04 
N27 

Group B 0.8 0.98 3.38 2.38 0.03 3.45 302 20 96 3.3 
11% SFHS + 0.06 * 0.3 + + 0.97 + 0.02 + 1.75 + 194 ses +4 +25 
N=5 

Group C 1.09 0.75 2.34 3.69 0.026 1.50 106 14 94 1508 1.29 
8% SFHS + 0.03 + 02 + |] + 1.87 + 0.019 + | * 23 3 s +418 +0.2 
+ Albumin 
PIN = 6 

Group D 0.72 ae 1.84 2.46 0.028 1.50 186 8.5 100 1538 2.18 
4.576 SFHS * 0.02 + 0.08 + 0.4 + 0.6 + 0.006 + 0.50 + 43 * 2.8 +3 +4155 302 
+ Albumin g^ 
ee, N 3 


Left ventricular performance was measured during left atrial per- 
fusion. 


* Arteriovenous Pco, difference 


_ Arteriovenous Pco, difference (mm Hg) 
Coronary flow (ml-gram- minute) 


group, with hearts perfused with blood, metabolic sup- 
port could not be provided by dialysis because hemoly- 
sis would have been prohibitive; instead 150 ml/min of 
fresh blood from a Support animal was added to the 
circuit and an equal amount returned to it. In all experi- 
ments the support animal received 150 units/kg/hr of 
heparin. 

The lamb hearts were initially perfused through the 
aortic root with nonpulsatile flow at 107 + 5 mmHg for 
two hours, which allowed time to recover from harvest 
ischemia. A trial of left ventricular function using left 
atrial perfusion? was then undertaken. Flow was 
diverted from the aorta into the left atrium (Fig. 1). 
The heart was thus converted to a working, ejecting 
preparation. Left ventricular performance was then 
studied by raising ventricular preload using stepwise 
increments in left atrial pressure. Hearts were perfused 
at a constant preload (initial left atrial pressure = 10cm 
H,O) through the left atrium until the left atrial pres- 
sure rose above 15 cm H,O. Thereafter failing hearts 
were once again perfused passively through the aorta. 

Throughout the experiment the aortic perfusion pres- 


** Arteriovenous pH difference 


Arteriovenous pH difference * 
Coronary flow (ml: gram minute) 

LVPSP = Left ventricular peak systolic pressure. 
LVdp/dtMax = Maximum vglocity of rise of left ventricular pres- 


sure. 
LVSW = Left ventricular stroke work. 


sure, perfusion flow rate, left ventricular pressure 
(LVP), maximum rate of rise of the left ventricular 
pressure (LVdp/dt Max) and the electrocardiogram 
were continuously recorded. Left ventricular stroke 
work (LVSW) was computed every 15 minutes from 
(Aop — LVEDP/100) x SV, where Aop is the aortic 
pressure (cm HO), LVEDP is the left ventricular end 
diastolic pressure (cm H,O), and SV is the stroke vol- 
ume (ml). Arterial (post membrane lung) and venous 
(right atrial) oxygen content was measured by the Van 
Slyke method?' every two hours and was estimated 
every 15 minutes from Po,, Pco,, pH, and hemoglobin 
concentration, using the oxyhemoglobin dissociation 
curve. Methemoglobin concentration in the perfusate 
was determined at the beginning and at the end of each 
perfusion using the method of Michel et al.?* At the end 
of each perfusion a sample from the anterior wall of the 
left ventricle was bbtained and fixed in 0.1 M cacodylate 
buffered glutaraldehyde- paraformaldehyde and proc- 
essed for electron microscopy. The hearts were weighed 
and then perfused with 1092 formalin for further patho- 
logical examination. 
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HEART PERFUSION TIME (HOURS) 


e 
Perfusion Groups 


We performed six control experiments using fresh 
blood. Hearts perfused with stroma-free hemoglobin 
were divided into four groups, each with a solution of 
different composition (Table 2). In group A we used 
7% stroma-free hemoglobin which had the same oxygen 
carrying capacity and colloid osmotic pressure as blood 
in the control group. In group B we increased the hemo- 
globin concentration to 11% in order to deliver more 
oxygen. To group C we added one part microfiltered 
(0.25 micron) plasma and one part 7% bovine albumin 
to 8% SFHS in order to increase the colloid osmotic 
pressure. In group D we used a compromise solution 
which contained less albumin and less hemoglobin in 
order to balance colloid osmotic pressure and viscosity. 


Results 
Blood Perfusions 


In the control group six lamb hearts were perfused 
with fresh blood at an hematocrit of 17% + 3, platelet 
count of 117,000 + 46,000 platelets/mm?, and white 
blood cell count of 11,500 + 4,400/fnm*. Free hemo- 
globin accumulation in the plasma was small during the 
perfusion (13.4 + 11 mg%). Four experiments lasted 
nine hours, one was extended to 19 hours, and one to 
25 hours. All six hearts perfused with blood supported 











Fic. 3. Progression of left ventricular per- 
formance, coronary flow, myocardial 
oxygen consumption, carbon dioxide re- 
lease, and arteriovenous pH difference 
during the perfusion of isolated lamb 
hearts with 7% stroma-free hemoglobin 
or whole blood. 


left atrial perfusion for at least eight hours (Table 3, 
Fig. 2) and up to 25 hours; they generated a mean 
LVSW of 4 + 2 gram-meters. Performance was excel- 
lent from the beginning of left atrial perfusion until 
the end of the experiment (Figs. 3 and 5).*° Coronary 
vascular resistance (Fig. 6), myocardial oxygen con- 
sumption, carbon dioxide release, and arteriovenous 
pH difference (Fig. 3) was unchanged after the initial 
postharvest period. 

Gain in heart weight averaged only 13% + 15, in- 
cluding the two hearts perfused for greater than ten 
hours. Subepicardial and subendocardial hemorrhages 
were present in the left atrium and left ventricle. 
These were confined to small petechiae in the three 
hearts which were best perfused but were more exten- 
sive and associated with some endocardial hemorrhage 
in the three other hearts. Microscopically the blood- 
perfused hearts showed few changes. Foci of circum- 
ferential subendocardial hemorrhage were present in 
the left ventricular wall (Fig. 7A). Hypereosinophilic 
cells undergoing coagulation necrosis were present in 
the papillary muscle of one heart. Inflammation was 
uncommon: ultrastructurally there was good preserva- 
tion of myocytes (Fig. 7B). Intracellular edema was 
noted in a few cells, often associated with minimal 
dilatation of sarcoplasmic reticulum. The mitochondria, 
myofilaments, intercalated discs, and nuclei were in- 
tact. There was no interstitial edema. 
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Fic. 4. Evolution of function in an isolated lamb heart perfused at 38° with 7% hemoglobin solution. Progressive failure required return to aortic 


perfusion after four hours of left atrial perfusion. 


SFHS Stability 


SFHS was stored at 3° for up to ten days without 
significant accumulation of methemoglobin (mean 
value = 0.3 g% at the onset of heart perfusion), but 
methemoglobin formed rapidly once SFHS was warmed 
to 38°. After eight hours the final concentration of 
methemoglobin in the perfusate reached 1.57 + 0.4 g% 
in group A, 1.92 + 0.4 g% in group B and 2.15 
+ 0.3 g% in group C. It was lower in group D (1.127 
+ 0.08 g%). 

SFHS could be microfiltered continuously at 20° for 
up to 24 hours without a rise in filter resistance (mean 
= 0.34 + 0.1 mmHg/ml-min), but filter resistance in- 
creased 700% + 100in the 27 hours following warming 
of SFHS to 38°, and precipitates accumulated in the 
filter. Similar precipitates were discovered in other 
parts of the circuit at the end of all SFHS perfusions. 
The rise in filter resistance was less prominent in groups 
C and D with albumin added than in groups A and B 
with pure SFHS (terminal filter resistances = 0.79 
+ 0.5 in C, and 0.63 + 0.3 in D for 1.5 + 1.2 in A and 
5 + | mmHg/ml-min in B). 


Group A-7% SFHS 


Group A heart performance was inferior to that of 
control hearts (Fig. 4). None could tolerate left atrial 
perfusion for more than two hours (Fig. 3), during which 
they generated a mean LVSW of only 2 + 0.4 gram- 
meters. After discontinuation of left atrial perfusion, 
ventricular function remained low (Fig. 5) (mean 
LVPSP = 68 + 13 mmHg, mean LVdp/dt Max = 1144 
+ 350 mmHg/sec). The mean coronary resistance was 
lower (Fig. 6) and the coronary flow higher (Table 3) 
than in control hearts. Coronary vascular resistance 


did not change during the perfusion (Fig. 6). In con- 
trast to control experiments, oxygen consumption, 
carbon dioxide production, and asteriovenous pH dif- 
ference increased to a peak during left atrial perfusion 
and then decreased during aortic perfusion (Fig. 3). 
This same pattern was found in all SFHS groups. 
Shortly after the beginning of perfusion of groupeA 
hearts, diffuse hemoglobin staining of the myocardium 
developed, and the hearts appeared edematous. At the 
end of perfusion an increase in myocardial wall thick- 
ness and in heart weight (25% + 20) were observed. 
Light microscopy revealed prominent interstitial edema 
with extravascular hemoglobin. Intracellular edema, as 
evidenced by cell swelling and decreased staining inten- 
sity, was also marked. Subendocardial and midmural 
areas of coagulation necrosis was present in all but two 
of these hearts. Electron microscopic examination 
showed marked interstitial edema with accumulation of 
floccular, electron-dense material presumed to be extra- 
vasated hemoglobin. Many capillaries were lined by 
swollen endothelial cells, with an increase in the 
number of micropinocytotic vesicles. The myocytes 
were intact except for the mitochondria, which were 
at times swollen, with loss of cristae and matrix 
granules. There was also dilatation of the sarcoplasmic 
reticulum and clear spaces between myofibrils indicat- 
ing intracellular edema. The myofibrils were intact. 


Group B-11% SFHS 


Increasing SFHS concentration to 11% did not im- 
prove heart function. Three of the hearts from group B 
could not sustain left atrial perfusion at all. Ventricular 
performance with aortic perfusion was the same as in 
group A. Coronary resistance rose during the last hours 
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Fic. 5. Evolution of left ventricular pressure in isolated lamb hearts 
perfused at 38° with whole blood or stroma-free hemoglobin solution. 


of perfusion (Fig. 6). Mean oxygen consumption was 
higher in group B than in group A (Table 3). 
Morphologic changes were more severe (weight gain 
44 + 28%) and more diffuse in group B than in group A. 
Histologically there was marked edema, both intracel- 
lular and interstitial, and prominent extravascular 
hemoglobin accumulation. Multiple subendocardial 
foci of necrosis were also seen (Fig. 8A). Additionally, 
many small intramyocardial vessels contained plugs of 
intensely staining eosinophilic crystalloid-like material 
(Fig. 8B). This was rarely seen in group A hearts. 
Ultrastructurally, endothelial and myocardial cell 
swelling was prominent and mitochondrial changes 
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were similar to those in group A hearts (Fig. 9). There 
was interstitial accumulation of hemoglobin. No ultra- 
structural correlate of the plugs seen in light micro- 
scopic sections could be found. 


Group C—Hemoglobin 8% and Albumin 7% 


In group C hearts mechanical performance with left 
atrial perfusion was similar to group A (Table 3). Myo- 
cardial contractility was not depressed following the left 
atrial perfusion trial, in contrast to group A (Fig. 5). 
Values of LVPSP (80 mmHg) and of LVdp/dt Max 
(1.500 mmHsp/sec) after eight hours of perfusion were 
higher than in group A. In group C mean coronary 
resistance was higher (1.39 + 21) and mean coronary 
flow lower than in group A, perhaps due to the higher 
viscosity of the group C perfusate (Table 3). Coronary 
vascular resistance did not change during the perfusion 
(Fig. 6). Mean oxygen consumption was slightly higher 
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FiG. 6. Coronary vascular resistance in isolated lamb hearts per- 
fused at 3& with whole blood or stroma-free hemoglobin solution. 
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Fic. 7A. Myocardium from a heart perfused with blood (control) 
for 24 hours at 38° shows microscopic areas of subendocardial 
hemorrhage (A). 


in group C than in group A (Table 3), close to values 
in the control group. 

Grossly, group C hearts were better preserved than 
group A; they appeared almost normal after eight hours 
of perfusion, with only a few discrete foci of myocardium 
stained by hemoglobin; the average weight gain was 
11% + 13. Microscopically, there was markedly less 
edema than in either group A or B hearts; extravasated 
hemoglobin was less conspicuous. However eosinophilic 
plugs were present in many small vessels, and coagula- 
tion necrosis was evident throughout the subendo- 
cardium. Electron microscopy showed minimal intra- 
cellular edema and only occasional cells with degenerat- 
ing mitochondria. Some capillaries developed swollen 
endothelial cells, especially in groups A and B, but most 
capillaries were well preserved. 
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Group D—Hemoglobin 4.4% and Albumin 5.5% 


The oxygen-carrying capacity of group D SFHS was, 
only 6.6 vol%. Group D hearts could not sustain ven- 
tricular work with left atrial perfusion for longer than 
| hour and 25 minutes, but their ventricular perform- 
ance was still slightly better than group A hearts during 
the same period (Table 3). They developed approxi- 
mately the same LVP with aortic perfusion as group A 
hearts (mean LVPSP = 73 + 2 mmHg, mean LVdp/dt 
Max = 1308 + 94 mmHg/sec). Although the viscosity 
of the group D perfusate was similar to group A, 
coronary vascular resistance was lower in group D 
than in any other group (Fig. 6). As in groups A and C, 
there was no change in coronary resistance during 
group D perfusions (Fig. 6). Grossly, group D hearts 
appeared as well preserved as group C with almost no 
trace of hemoglobin staining, but their weight gain was 
greater (17% + 9.5). These hearts were histologically 
and ultrastructurally similar to those in Group C. 


Discussion 


We were able to perfuse isolated lamb hearts with 
7% SFHS at 38° for eight hours, using left atrial per- 
fusion for the first two hours, and found sustained con- 
tractions, no rise in coronary vascular resistance, 





Fic. 7B. Myocardium from a heart perfused with blood (control) 
for 24 hours at 38°. Capillaries and myocytes of the midmyocardium 
appear ultrastructurally normal ( x 9000). 
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Fic. 8. Sections of myocardium from heart perfused with 11% SFHS (group B) show a microscopic focus of darkly staining, necrotic cells 


surrounded by normally staining, viable cells (A) and a distended small vesse! containing a darkly staining, crystalloid-like plug (B). 
(A-250x, B-600x ). 


e 

normal arteriovenous Pos, Pco,, pH differences and 
normal myocardial oxygen consumption. This repre- 
sents an improvement over what has been reported 
previously, and we know of no other published study 
in which an isolated heart performed measurable work 
while perfused at 38? with a medium other than blood. 
Duvelleroy et al.'5 found that rat hearts perfused with 
microfiltered hemoglobin ceased contracting after two 
hours. Riedesel et al.?? described a "survival" time 
before fibrillation ranging from two to six hours (average 
3.5) ina SFHS perfused canine heart-lung preparation. 
Holdefer et al.'® observed acute pulmonary edema and 
no survival after one hour of cardiopulmonary bypass 
in dogs given SFHS. They found no alterations in in situ 
isolated canine hearts perfused with SFHS, but these 
experiments at 25? lasted only 30 minutes. 

On the other hand, we found that SFHS perfused 
hearts did not perform as well as control hearts per- 
fused with blood. They were unable to sustain prolonged 
left atrial perfusion and developed extravasation of 
hemoglobin and interstitial edema as well as myocytic 
and vascular endothelial cell damage. There was no dif- 
ference in electrolyte concentration, buffer properties, 
osmolarity, or colloid osmotic pressufe between SFHS 
and blood to explain these findings. The superiority of 
blood over SFHS does not appear to be due to dif- 
ferences in oxygen content of the perfusate because 
blood in the control group, at an hematocrit of 1746, 
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cannot carry more oxygen than 7% SFHS; increasing 
the oxygen-carrying capacity of the perfusate by con- 
centrating hemoglobin to 11% in fact resulted not in 
improvement but in more severe morphologic changes. 
The superiority of blood does not appear to be due to 
differences in oxygen delivery to tissues, since SFHS, 
with a P., of 31 mmHg, delivers as much oxygen as 
whole blood. In view of the low toxicity of SFHS in 
whole animals,?^?!* we expected better results with 
SFHS than with blood, especially because of its lower 
viscosity, microfiltration, and absence of thrombo- 
emboli. Therefore some other features of SFHS peculiar 
to the demands of isolated organ perfusion must be 
responsible. 

The formation of methemoglobin in SFHS perfusates 
was significant. Although the consequent loss of oxygen- 
carrying capacity was probably not in itself critical, 
formed methemoglobin'? and liberated superoxide radi- 
cals?* may have directly damaged the perfused hearts. 
However group C hearts had the highest final concentra- 
tion of methemoglobin and yet were well preserved when 
compared to hearts in groups A and B. Light microscopy 
revealed eosinophilic plugs in capillaries in group B 
hearts, and coronary resistance increased during the 
perfusions in this group, thus implying that vascular 
obstruction occurred. This eosinophilic material may 
also have obstructed the filters and been deposited in 
the perfusion circuit and may have formed from hemo- 
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Fic. 9. Electron micrograph of myocardium from heart perfused with 11% SFHS (group B) shows prominent interstitial edema, swollen and 
degenerating mitochondria in a myocyte (left), and a capillary (right) with swollen endothelial cell conjaining prominent numbers of micro- 


pinocytotic vesicles (24,750 x ). 


globin or its derivatives because the rate of filter ob- 
struction was proportional to the hemoglobin concen- 
tration of the perfusate. Indeed, formation of precipitates 
in hemoglobin solutions has been associated with 
denaturation of hemoglobin when oxidized, warmed 
to 38°'*!* or at an alkaline pH in a saline solution,®” 
all of which were present in these experiments. 

Of major concern is the extravascular loss of SFHS. 
Passage of hemoglobin through capillary walls is related 
in part to the small size of the molecule? and to its 
tendency to dissociate into dimeric and monomeric 
forms, especially when oxygenated and in a salt solu- 
tion.'? We took advantage of this property to separate 
hemoglobin from other macromolecules when we passed 
it through an ultrafilter with a molecular weight cut- 
off below the nominal molecular weight of hemoglobin.?5 
But this characteristic may reduce the colloid osmotic 
effectiveness of this protein. In addition, the prominence 
of interstitial edema and the extent of the extravascular 
accumulation of hemoglobin in SFHS perfused hearts 
in groups A and B suggests an increase in the per- 
meability of the capillary wall. 

There was diffuse endothelial swelling with an in- 


crease in the number of micropinocytotic vesicles in 
all hearts perfused with SFHS, and extravasated hemo- 
globin was found near these altered capillaries. This 
microvascular damage may represent the primary 
pathology which led to increased capillary permeability. 
SFHS perfusion could have induced this capillary 
damage, either because free hemoglobin or its deriva- 
tives injure the endothelium, or because SFHS lacks 
an "endothelial supportive factor" which is present in 
blood and preserves microvascular integrity. The latter 
hypothesis is supported by the protective effect of 
plasma proteins which we found. 

The addition of plasma proteins and albumin to SFHS 
in groups C and D markedly improved morphologic 
preservation. This may be due to an increase in col- 
loid osmotic pressure; yet the albumin-SFHS perfusate 
in group D had the same colloid osmotic pressure as 
group B SFHS, but edema was less. Albumin may 
also have stabilized the hemoglobin molecule, as sug- 
gested by Labrude et al.,' thereby preventing the 
formation of precipitates and the consequent plugging 
of capillaries; in fact, we found less of a rise in filter 
resistance to SFHS in groups C and D than in groups 
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A and B. Most important, however, we found consistent 
protection of capillary ultrastructure and reduced capil- 
` lary extravasation of hemoglobin when we added plasma 
proteins to SFHS. That plasma proteins may protect 
capillary permeability independent of their osmotic ef- 
fects is an old concept. Drinker.? in 1927, showed that 
horse serum prevents capillary dilatation and edema in 
the frog; Danielli,’ in 1940, devised a perfused frog 
hindleg preparation which enabled him to demonstrate 
that serum retarded edema formation more effectively 
than purified sheep hemoglobin or ovalbumin of the 
same colloid osmotic pressure; Levick and Michel?! 
found that the addition of albumin to Evans’ Blue dye 
in Ringer's solution prevented capillary escape of the 
dye during the first 30 seconds of perfusion of a single 
frog mesenteric capillary and doubled the time of escape 
of dye from the capillary; Mason et al.” demonstrated 
that the filtration coefficient of frog mesenteric capil- 
laries was reduced five times when bovine serum 
albumin or frog plasma protein were added to Ringer's 
perfusate; and Curry et al.5 showed that this effect was 
independent of the direction of fluid flow across the 
capillary wall. Chambers and Zweifach* suggested that 
proteins form a thin, unstirred layer along the walls of 
the capillary, thereby diminishing the porosity of the 
endothelial cement; but this layer has never been seen 
microscopically. More recently Mason et al.? suggested 
that proteins alter the capillary filtration coefficient by 
binding to or being absorbed onto the capillary wall, 
thereby lining the endothelial pores responsible for 
water transport. However in the present study there 
was not only reduction of fluid accumulation in the 
myocardial interstitial space but also protection of 
capillary ultrastructure with plasma proteins. In addi- 
tion, the concentration of proteins necessary to prevent 
edema formation was far higher than in Mason and 
Michel’s studies; group D hearts with 5.5% albumin 
had a greater weight gain than group C hearts with 
7% albumin. This suggests that the mechanism for the 
effect of plasma proteins on capillaries may be more 
complex than simply a change in the filtration coefficient. 


Conclusions 


Although SFHS did not compare well with blood in 
this study, SFHS still is one of the most attractive of 
the potential blood substitutes for euthermic perfusion 
of isolated heart. In the future, hemoglobin solutions 
may be improved; methemoglobin formation may be 
reduced or eliminated.? A SFHS with low oxygen af- 
finity, improved stability," and more complete intra- 
vascular retention®!2 may yet prove satisfactory. 
Nonetheless, the addition of plasma proteins appears 
essential for functional and morphologic protection of 
the isolated perfused heart. 


SUAUDEAU AND OTHERS 


N 


Ann. Surg. e March 1979 


References 


. Allen, D. W. and Jandl, J. H.: Oxidative Hemolysis and Pre- 


cipitation of Hemoglobin. I1. Role of Thiols in Oxidant Drug 
Action. J. Clin. Invest., 40:454, 1961. 


. Aukland, K. and Johnsen. H. M.: A Colloid Osmometer for 


Small Fluid Samples. Acta Physiol. Scand., 90:485, 1974. 


. Brown, A. H., Niles, N. R., Braimbridge. M. V. and Austen, 


W. G.: Damage to Isolated Hearts by Oxygenators. Ann. 
Thorac. Surg., 13:575, 1972. 


. Chambers, R. and Zweifach, B. W.: Intercellular Cement and 


Capillary Permeability. Physiol. Rev., 27:436, 1947. 


. Chang, J. E. and Wong, J. T.: Synthesis of Soluble Dextran- 


hemoglobin Complexes of Different Molecular Sizes. Can. J. 
Biochem., 55:398, 1977. 


. Curry. F. E., Mason, J. C. and Michel, €. C.: The Effect of 


Bovine y Globulin and Ca?* on the Filtration Coefficient of 
Individual Frog Mesenteric Capillaries. J. Physiol., 234:43P, 
1973. 


. Danielli, J. F.: Capillary Permeability and Oedema in the Per- 


fused Frog. J. Physiol., 98:109, 1940. 


. Drabkin, D. L.: The Standardization of Hemoglobin Measure- 


ment. Am. J. Med. Sci., 209:268, 1945. 


. Drinker, C. K.: The Permeability and Diameter of the Capillaries 


in the Web of the Brown Frog (Rana Temporaria) When Per- 
fused With Solutions Containing Pituitary Extract and Horse 
Serum. J. Physiol., 63:249, 1927. 


. Duvelleroy, M. A., Buckles, R. G., Rosenkaimer, S.. et al.: 


An Oxyhemoglobin Dissociation Analyzer. J. Appl. Physiol., 
28:227, 1970. 


. Folkman. J.. Cole, P. and Zimmerman, S.: Tumor Behavior in 


Isolated Perfused Organs: In Vitro Growth and Metastasis of 
Biopsy Material in Rabbit Thyroid and Canine Intestinal Seg- 
ment. Ann. Surg., 154:491, 1966. 


. Greenburg, A. G., Schooley, M. and Peskin, G. W.: Improved 


Retention of Stroma-free Hemoglobin Solution by Chemical 
Modification. J. Trauma, 17:501, 1977. 


. Guidotti, G.: Studies on the Chemistry of Hemoglobins. II. The 


Effect of Salts on the Dissociation of Hemoglobin into Sub- 
units. J. Biol. Chem., 242:3685, 1967. 

Hamilton, P. B., Farr, L. E., Hiller, A. and Van Slyke, D. D.: 
Preparation of Hemoglobin Solutions for Intravenous Use. 
J. Exp. Med., 86:455, 1947. 


. Harrison, H. E., Bunting, H., Ordway, N. K. and Albrink, W. S.: 


The Pathogenesis of the Renal Injury Produced in the Dog by 
Hemoglobin or Methemoglobin. J. Exp. Med., 86:339, 1947.. 


. Holdefer, W. F. and Dowling, E. A.: Experimental Use of 


Stroma-free Hemoglobin Solution (SFHS) as a Whole Blood 
Substitute. J. Surg. Oncol., 6:451, 1974. 


. Humphries, A. L.: Organ Preservation: A Review. Transplanta- 


tion, 5:1138, 1967. 


. Labrude, P.. Duvelleroy, M. and Vigneron. C.: Comportement 


de la Solution d'Hémoglobine dans les Circuits Experi- 
mentaux. Influence Possible des Résultats sur son Utilisation 
Potentielle In Vivo. Agressologie, 18:21. 1977. 


. Lee. W. H.. Krumhaar, D., Fonkalsrud, E. W., et al.: Denatura- 


tion of Plasma Proteins as a Cause of Morbidity and Death 
After Intracardiac Operations. Surgery. 50:29, 1961. 


. Levick, J. R. and Michel, C. C.: The Permeability of Individually 


Perfused Frog Mesenteric Capillaries to T1824 and T1824- 
albumin as Evidence for a Large Pore System. Q. J. Exp. 
Physiol., 58:67, 1973. 


. Levick. J. R. and Michel. C. C.: The Effect of Bovine Albumin 


on the Permeability of Frog Mesenteric Capillaries. Q. J. Exp. 
Physiol., 58:87, 1973. 


. Levy, J. F., Bernard, H. R. and Monafo, W. F.: Isolation and - 


Storage of Artificially Oxygenated Mammalian Hearts. JAMA, 
191:134, 1965. 


. Litwin. M. S.. Walter. C. W. and Jackson, N.: Experimental 


Production of Acute Tubular Necrosis. IIl. The Toxicity of 
Acid Hematin. Ann. Surg., 152:1010, 1960. 


Vol. 189 e No. 3 


24. 


25. 


26. 


M. 


28. 


29. 


30. 


3. 


Londe, S. P.: The Isolated Perfused Heart: Its Physiology and 
Metabolism. Surg. Forum., 20:159, 1969. 

Lynch, R. E., Lee, R. and Cartwright, G. E.: Inhibition by 
Superoxide Dismutase of Methemoglobin Formation from 
Oxyhemoglobin. J. Biol. Chem., 251:1015, 1976. 

Mason, J. C., Curry, F. E. and Michel, C. C.: The Effect of 
Proteins Upon the Filtration Coefficient of Individually Per- 
fused Frog Mesenteric Capillaries. Microvasc. Res., 13:185, 
1977. 

Mason, J. C., Michel, C. C. and Tooke, J. E.: The Effect of 
Plasma Proteins and Capillary Pressure Upon the Filtration 
Coefficient of Frog Mesenteric Capillaries. J. Physiol., 229: 
ISP, 1973. 

Michel, H. O., Harris, J. S. and Durham, N. C.: The Blood 
Pigments. The Properties and Quantitative Determination with 
Special Reference to the Spectrophotometric Methods. J. Lab. 
Clin. Med., 25:445, 1940. 

Mok, W., Chen, D. and Mazur, A.: Cross-linked Hemoglobins 
as Potential Plasma Protein Extenders. Fed. Proc.. 34:1458, 
1975. 

Moss, G. S., DeWoskin, R., Rosen, A. L., et al.: Transport of 
Oxygen and Carbon Dioxide by Hemoglobin-saline Solution 
in the Red Cell Free Primate. Surg. Gynecol. Obstet., 142: 
357, 1976. 

Rabiner, S. F., O'Brien, K., Peskin. G. and Friedman, L. H.: 


STROMA-FREE HEMOGLOBIN PERFUSION 


33. 


34. 


35. 


36. 


37. 


38. 


333 


Further Studies with Stroma-free Hemoglobin Solution. Ann. 
Surg., 171:615, 1970. 


Rieder, R. F.: Hemoglobin Stability: Observations on the De- ' 


naturation of Normal and Abnormal Hemoglobifi by Oxidants, 
Dyes, Heat and Alkali. J. Clin. Invest., 49:2369. 1970. 

Riedesel, W. M., II, Erdamar, I. and Dos, S. J.: Functional 
Preservation of Canine Heart-lung Preparation by Perfusion 
with Pure Hemoglobin Solution. Nature, 243:530, 1973. 

Rudowski, W., Schier, J., Daszyński, J. and Kostrewska. E.: 
Administration of Stroma-free Haemoglobin Solution. Haema- 
tologia, 6:409, 1972. 

Suaudeau, J. and Kolobow, T.: Isolated Sheep Heart Hypo- 
thermic (5°—13°C) Perfusion with Fresh Blood: Successful 
Preservation for 24-72 Hours with Continuous Strong Ven- 
tricular Activity. Cryobiology, 14:337, 1977. 

Suaudeau, J., Fallon, J., Austen, W. G. and Erdmann, A. J., III: 
Stroma-free Hemoglobin Solution (SFHS) for Perfusion of the 
Isolated Lamb Heart at 38°C. Trans. Am. Soc. Artif. Intern. 
Organs, 24:261, 1978. 

Van Slyke, D. D. and Neill, J. M.: The Determination of Gases in 
Blood and Other Solutions by Vacuum Extraction and 
Manometric Measurement. J. Biol. Chem., 61:523, 1924. 

Winterbourne, C. C., McGrath, B. M. and Carrell, R. W.: Reac- 
tions Involving Superoxide and Normal and Unstable Haemo- 
globins. Biochem. J., 155:493, 1976. 


Primary Crohn's Disease of the Appendix 


Report of 14 cases and Review of the Literature 


S. SAMUEL YANG, M.D., PETER GIBSON, M.D., RICHARD S. McCAUGHEY, M.D., 


FEDERICO A. ARCARI, M.D., JAY BERNSTEIN, M.D. 


Fourteen patients with primary Crohn's disease of the 
appendix have been seen in a 12 year period. These patients 
represent 12.8% of the total number undergoing surgical 
resection because of Crohn's disease. Twenty-three cases of 
appendiceal Crohn's disease have been previously reported in 
the literature. A correct preoperative diagnosis is rarely made; 
the usual diagnosis is that of acute appendicitis or appendiceal 
abscess. The removed appendix in twelve of our 14 cases had 
marked thickening e€ the wall with transmural fibrosis and 
often with granulomatous inflammation. The enlarged appen- 
dix had an external appearance similar to that of ileal Crohn's 
disease, and we consider a correct surgical diagnosis might be 
possible with better awareness of its existence. The diagnosis 
*might be suspected earlier when the clinical course of apparent 
appendicitis is protracted or atypical. Contrary to the previous 
estimation of high recurrence rate, this series and the 
cumulative evidence in the literature show a relatively low rate 
at 14%. The feared fistula formation following the removal of 
the appendix has not been seen in either our series or the 
literature. These patients, however, merit long-term follow-up. 


PPENDICITIS DUE TO CROHN’S DISEASE may be an 
A isolated abnormality, but its presence may oc- 
casionally indicate concurrent disease or future in- 
volvement of the intestine. The process is usually char- 
acterized by marked enlargement with transmural 
fibrosis, muscular hypertrophy and chronic inflamma- 
tion: noncaseating granulomata are frequently present. 

Fourteen patients diagnosed as having Crohn's dis- 
ease of the appendix have been seen in the 12 year 
period from 1966 to 1977 in a 700 bed general hospital. 
Most of the patients were considered clinically and 
at laparotomy to have acute appendicitis or appendi- 
ceal abscess. Twenty-three previously reported cases 
in the English literature! 2:45:7.9.11—13.15.17719,21,22,25:26 are 
reviewed. We believe that this condition is not 
uncommon. Although its recognition is usually possible 
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and may be important to the intraoperative man- 
agement, the diagnosis thus far has seldom been made 
clinically. The correct diagnosis also indicates that fu- 
ture long-term care of the patient is necessary. 


Materials and Methods 


From 1966 to the end of 1977, 14 appendices that 
were removed because of the clinical diagnosis of acute 
appendicitis or appendiceal abscess were diagnosed 
histopathologically as having Crohn's disease with 
transmural fibrosis, muscular hypertrophy, and chronic 
inflammation. Chronic inflammation associated with di- 
verticulosis of the appendix was excluded from the 
study. Twelve of the 14 patients had at surgical ex- 
ploration appendiceal enlargement and induration with- 
out clinically obvious abnormality on inspection of the 
intestine. Two appendices without enlargement had 
granulomatous inflammation of the appendix. Four pa- 
tients underwent intestinal resection extending into the 
ileum and ascending colon, because of peritoneal fibro- 
sis thought to be an extension of appediceal inflamma- 
tion. One additional patient with similar peritonea 
fibrosis had resection of terminal ileum and ascending 
colon after a frozen-section diagnosis of Crohn : 
disease. 

The patients in this study represented 12.8% of the 
total patients (109 cases) with Crohn's disease wh« 
had surgical resection of the bowel. The patients witl 
a primary diagnosis of Crohn's disease elsewhere it 
the intestine and with concurrent, usually mild involve 
ment of the appendix were not included in the study 
All specimens on pathologic examination containe: 
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either severe transmural fibrosis and/or sarcoid-like 
granulomata. None was occluded proximally by tumor 
or other pathologic process. 

Clincal documents, descriptions of the surgical find- 
ings, and microscopic slides (H&E) were available in 
all cases. Ziehl-Neelsen and PAS stains were used to 
evaluate the granulomatous inflammation for micro- 
organism. The patients were followed clinically from 
six months to 12 years and four months for postopera- 
tive complications and for recurrence of Crohn's dis- 
ease in other areas. 

Twenty-three previously reported cases in the Eng- 
lish literature with sufficient information were also re- 
viewed.!?397.9.11—13.15,17—19,21,22,25,26 Probable Cases were 
not included. 


Results 
Age 


The age of our 14 patients ranged from 10 to 45 years 
(Table 1), with a mean of 21.1 years. The majority of 
the patients were in the second decade. The mean age 
of patients reported in the literature is slightly higher 
(25 years) with a peak incidence in the third decade. The 
oldest patient reported in the literature was 66 years 
(Table 1). 


Sex 


There were eight males and six females in the current 
series, approximately the same ratio as in the literature. 
The male-female ratio in the combined series was 
Lod. 


Clinical Findings 


The duration of the gastrointestinal symptoms varied 
from one day to three months in the two series. Only 
24% (9/37) of the patients had courses of less than 
two days prior to surgery. Four of these nine patients 
with short clinical course, however, had chronic ab- 
dominal symptoms from several months to two years. 
The majority of the patients, 65% (24/37), had had ab- 
dominal symptoms more than five days before surgery. 
Five of these patients had had, in addition, chronic 
abdominal pain and discomfort for six months to 16 
years. Two patients with a preoperative diagnosis of 
appendiceal abcess underwent appendectomy six 
weeks and seven weeks after initial diagnosis. 


Clinical Diagnosis (Table 1) 


Acute appendicitis was the preoperative diagnosis in 
11 of 14 WBH cases and 11 of 17 cases in the literature 
with a preoperative diagnosis specified. Appendiceal 
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abscess was the diagnosis in the remaining three WBH 
cases and in three of the six remaining cases in the 
literature. Irritable colon, torsion of ovarian cyst and 
tubo-ovarian abscess were the remaining diagnoses in 
the latter series. 


Surgical Procedure 


In five patients in the WBH series, the surgical re- 
section extended to the ileum and cecum or ascending 
colon because of adhesions or a suspicion of tumor. 
Six patients in the literature also had extended surgical 
resection involving the ileum and cecum or colon. One 
additional patient had resection of right tube, ovary and 
cecum. One patient in each series had a sleeve of 
cecum removed. 

Only two patients, one in each of the two series, had 
a postoperative diagnosis of Crohn’s disease after fro- 
zen-section examination at surgery. Another case in the 
literature had a surgical diagnosis of possible Crohn’s 
disease of the appendix. In the remaining 34 patients, 
the Crohn’s disease was not recognized at surgery. 


Pathology (Table 1) 


Most of the appendices were markedly enlarged and 
firm on external examination. Marked thickening of tke 
wall with transmural fibrosis is evident grossly (Fig. 1). 
Eleven of the 14 appendices (79%) in the WBH series 
had a diameter larger than 1.7 cm. The remaining three 
appendices measured 1.2, 0.7 and 0.5 cm respectively. 
The gross findings among the previously reported pa- 
tients were similar. All but one of the 14 (93%) ap- 
pendices with measurements had a diameter larger than 
1.5 cm. The one without enlargement was 0.6 cm. The 
appendiceal enlargement was mostly diffuse, only one 





Fic. |. Appendix of Case 7 with the lumen opened longitudinally. 
Abnormal mucosa and markedly thickened wall due to transmural 
fibrosis and muscular hypertrophy are evident. 
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TABLE l. 
eee 
Diam- 
° Age/ Preop. Surgical Extent of eter Granu- Concurrent 
No. Patients Sex Dx. Dx. surgery of A loma Dis. Follow-up Remarks 
ee MM MMM. 1. r1 lll CLA 
1 66-70 25M AA AA A 2 + Negative sigmoidoscopy up 


to 20 cm at 2 yr., com- 
plained of spastic colon. 
. Asymptomatic at 12% yr. 
2 66-1272 27F AA 13" I-Ce, A 2 + EdemaofCe Negative UGI, SBS, BaE *Carcinoid or 
and sigmoidoscopy up to carcinoma 
22 cm at 8'4 yr., abdomi- 
nal pain several yrs. Asymp- 
tomatic at 12'4 yr. 
3 66-2077 17F AA AA A 23 — No evidence of disease at 7 
ýr. when she had tubal li- 
gation. Asymptomatic at 
- 1215 yr. 
4 69-6450 14F AA? AAr/o T I-Ce, A 2 + Negative UGI, SBS. BaE at 
124 & 5 yr., occasional di- 
arrhea. Normal chest x-ray 
at 6 yr. Good health at 8°/, 
yr. with occasional diarrhea. 
5 70-9517 17F AA AA A 1.2 + Resection of I-Ac for CD 
| mo. postop. Asympto- 
matic at 4% yr. 


6 72-9057 19M AAb Crohn* I-Ac, A 2 — I, AC Asymptomatic and negative *By froz. sect. 
^ sigmoidoscopy up to 25 cm Granulomas 
at 615 yr. in I 
7  73-12923 IIM AA AA A, Ce" 1.7 T Ce Negative UGI, SBS at 1 yr. *1.2cm sleeve 
— for RLQ pain & tender- 
ness. Asymptomatic at 
. 4V2 yr. 
8 74-3146 ISF AA Cecitis A 0.5 + Toxic mega- Total colectomy for typical *Bx—Chr. 
à colon* CD 4 yr. postop. Proctitis 
9  74-12323 45M AA AA I-AC, A 4 — I Negative BaE at 1 yr. Asymp- 
á tomatic at 32 yr. 
10 76-1578 I9F AAb AAb LAC A 2 $ hee Asymptomatic at 5 mo. & 
214 yr. Normal chest x-ray 
at 1'4 yr. 
11  76-17973 14M AA AA A 2.3 + Lysis of intestina! adhesions 


at 2 wk. Normal UGI, at 
6% mo. Acute gastritis at 
1% yr. No chr. problem. 


12  76-18063 43M AA AAChrA A 1.7 * Asymptomatic at 10 mo. 
1377-16156 10M AA AA A Is" + Asymptomatic at 6 mo. * Distal 2 seg- 
| ment enldg. 
14 77-18329 16F AAb* AAbt A 0.7 E Asymptomatic at 6 mo. *CD consid- 
ered. 
*Healed 
15 Meverdiag 21 M 3 + Negative x-rays at 3 wk. & 9 
et al. mo. Asymptomatic at ] yr. 
16 Hollings 24M AA X 3 + Edema Ce X-ray of GI negative. 
17  Fallis 12F AA AA +T 1.5 H lleocecal Negative sigmoidoscopy at 
or Chr. valve | yr. 
A 
18 Halletal. 32M AA 5 + CD of rectum by biopsy at 
3 mo. 
19 Ring 39 F Crohn* Part'lcolon 2.5 + X-ray negative. Noevidence “By froz. sect. 
. of disease at 5 yr. 
20 Cohenet 27M Irrit.colon r/o T I-AC, A — [Ce 
al. 
21 37F 2 1.5 + I 
22 Ewenetal. 26M AA 1.5 + Postop. wound abscess for 
2 mo. Normal BaE & chest 
x-ray at ] yr. 
23 66F AA ‘3 + CD in I-AC by BaE at 4 yr. 


Chest x-ray negative. 
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Table 1. (Continued) 


uu c "—— —'á—— eee meee 


Diam- 
Age/ Preop. Surgical Extent of eter Granu- Concurrent > A 

No. Patients Sex Dx. Dx. surgery of A loma Dis. Follow-up Remarks 

24 21 F Torsion PE oV, 0.6 + Colicky pain after 4 mo. *Appendix 

ov. cyst cyst* UGI, BaE negative. Neg- thickened & 
ative laparotomy at 2 yr. congested 
CD of I-AC by BaE at 214 
yr. 
25 Hobsonet 16M AA, ? Perf. + Ab 2 + Negative postop. BaE. 
al. perf. Asymptomatic at 1% yr. 
26 19M AA Perf. + Ab 3 + Pelvic abscess drained at 8 
da. Negative postop. BaE. 
Asymptomatic at 2!2 yr. 
27 Geerkeen 17M AA A + UGI, BaE negative at 2 mo. 
et al. Asymptomatic at 7 mo. 
28  Threatt 21M AAb I-Ce, A + Asymptomatic at 3 yr. 
et al. 
29 20F AAb I-RC, A + Diarrhea for 6 mo. Asymp- 
tomatic at 254 yr. 

30 26 F " - Asymptomatic at 10 mo. * Proximal 
segment 
enlgd. 

31 Mac- 20 F AA + GI series negative at 3 wk., 

Eachern asymptomatic at 1 yr. 
32 Weiss et 26M AA + Asymptomatic at 7 mo. 
al. 
33 Wlodarski 24F  Tubo-ov. Ce, A, Rt. + Tube, ov. Asymptomatic at M yr. 
et al. Ab tube, ov. Ce 

34 Green et 21M AAb 1.5 + Negative UGI, SBS, BaE at 

al. 6 mo. Aymptomatic at 
1% yr. 

35 Brownet 19M FICA 2 + BaE & proctoscopy normal " 

al. at 1% yr. 

36 Meyer 24 M Carcinoid I-Ce, A 6 — Asymptomatic at 5 yr. Nega- 

tive GI tract x-ray. 
37 Murphyet 18M AA ? Crohn Cer. A + Negative postop. UGI,SBS, *Sleeye 
al. BaE. Asymptomatic at 6 
mo. 


Footnote symbols refer to the remarks for that particular case 
number. Kev: AA, Acute appendicitis; T, Tumor; Ce, Cecum: UGI. 
Upper GI series; CD, Crohn's disease; AAb, Appendiceal abscess; 


each in the WBH series and in the literature displayed 
a segmental enlargement. 

On microscopic examination, the enlargement and 
induration were due to transmural fibrosis, muscular 
hypertrophy and chronic inflammation (Fig. 2). Sar- 
coid-like granulomata (Fig. 3) were demonstrated in 11 
of 14 appendices (79%) in the WBH series; stains for 
microorganisms were negative. Granulomata were 
demonstrated in the terminal ileum in one of the re- 
maining three patients. Microscopic descriptions of the 
23 previously reported cases indicated that granulomata 
were present in 20 (87%). All three appendices without 
significant enlargement in the combined series had 
granulomata. Seventeen patients in the combined se- 
ries had regional lymph nodes available for evaluation, 
and granulomata were seen in 13 of them (76%). All 
of these 13 patients had granulomata i in the appendix. 
No calcification was demonstrated either in the regional 
lymph nodes or bowels in both series. 


A, Appendix; AC, Ascending colon; SBS, Small bowel series; Ov., 
Ovarian; I, Ileum: TrC, Transverse colon; BaE, Barium enema. 


Other pathologic findings of the appendix included 
crypt abscess in two of WBH patients, fissure and fistula 
in eight and abscess in seven of combined series. The 
appendix was considered perforated in two occasions. 


Follow-up (Table 1) 


Among our patients, a 17-year-old boy required sur- 
gery one month after the appendectomy for Crohn's 
disease of the ileocecal region and ascending colon. 
There is a possibility that the extra-appendiceal Crohn’s 
disease had been present at the time of appendectomy, 
because the patient did not do well in the interim. After 
the second surgery, the patient has been asymptomatic 
for 4 % years. Another patient, an 18- -year-old girl, 
developed toxic megacolon immediately following the 
appendectomy. Therapy with Azulfidine® and cortico- 
steroid was followed by a two year remission. Ab- 
dominal pain and diarrhea recurred, and total colec- 
tomy was carried out four years after surgery. The 





Fic. 2. A representative cross-section of appendix (Case 1), showing 
transmural fibrosis, muscular hypertrophy, and chronic inflammatory 
infiltration with multiple lymphoid aggregates. H&E stain ( x 4.4). 


colon contained typical Crohn's disease with segmental, 
transmural granulomatous inflammation. One additional 
patient, who had extended resection of the ileum and 
cecum at age 14, had had occasional intermittent diar- 
rhea (once every 2-3 months) up to 8 5/6 years of 
follow-up and was Suspected of having recurrent dis- 
ease. Roentgenograms of the entire intestine at | 7 
years and five years were, however, negative. The re- 
maining 11 patients have been asymptomatic with fol- 
low-up periods ranging from six months to 12 % years. 
Five patients had had more than four years follow-up. 

Follow-up results were similar among the previously 
reported 23 patients. Three patients developed Crohn's 
disease elsewhere after three months, 2 4% years and 
four years respectively. Seventeen of the remaining 
20 patients had follow-up from six months to five years. 
Only two patients among these had follow-up more 
than four years. Follow-up information is not available 
in three patients. None of the patients in either series 
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Fic. 3. Submucosal sarcoid-like granulomata, composed of epitheli- 
oid histiocytes and multinucleated giant-cells (Case 10). H&E stain 
( x 120). 
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developed fistula from the operative site. There has 
not been mortality in either the WBH series or the 
patients in the literature. 


Discussion 


Retrospective analysis of the morphologic features 
of Crohn's disease of the appendix shows that gross 
diagnosis at surgery is possible in majority of the pa- 
tients. This assumption is derived from the observation 
that most of the affected appendices in both WBH 
series (79%) and in the literature (93%) have been 
markedly enlarged and indurated (Fig. 1), much like 
mural thickening and induration in typical ileal Crohn's 
disease. However, the correct diagnosis has seldom 
been made surgically despite multiple case reports in 
the recent literature.:2:59:7:9:11713.15.17—19,21,22,25,26 

There are two immediate clinical implications of 
Crohn's disease of the appendix. The first is the pos- 
sibility of concurrent Crohn's disease elsewhere in the 
gastrointestinal system, which seems to have been 
present though mild in approximately 25% of patients. 
The second is the risk of recurrence, which occurred 
in approximately 14% (including the case with occa- 
sional mild recurrent diarrhea). No late recurrence has 
been noted despite a follow-up of more than five years 
for six patients in the combined series. 

It is of interest that the postoperative recurrence 
rate among these patients is much lower than in those 
patients with intestinal Crohn's disease after primary 
excisional surgery (14% vs 34 to 58%).*'° The rate is 
comparable, however, to that of colonic Crohn's dis- 
ease (16%). The recurrence rate remains approxi- 
mately the same when the patients with intercurrent 
disease are excluded or when the cases are limited to 
those with more than two or four years follow-up. If 
the two patients who had recurrences at one month and 
three months are considered as having had concurrent 
disease, then the recurrence rate is even lower than 
10%. The risk of recurrence appears therefore to be 
small if intercurrent disease is carefully excluded at 
the time of surgery. The finding differs from the pre- 
vious pessimistic observation.*" 

None of the patients developed a fistula from the 
operation site, a fact that has been noticed previously 
in the literature .?:12:192922.25 The absence of postopera- 
tive fistula might indicate that appendiceal Crohn's dis- 
ease is a mild form of the disease. 

The presence of lymphocytic cytotoxic effects on 
colonic tissue in patients with Crohn's disease** and 
the hypothesis that Crohn's disease is a disease of 
lymphoid tissue’? might explain the similarity of the 
reactions in the appendix and the ileum, both of which 
contain abundant lymphoid tissue. The colonic wall, 
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on the other hand, does not become severely thick- 
ened in Crohn's disease? and it contains less lymphoid 
tissue. The reader should be reminded that even though 
the appendiceal Crohn’s disease is morphologically 
similar to the ileal disease, the clinical behaviors in- 
cluding the recurrence rate is similar to the colonic 
disease which is considered milder. 

The sarcoid-like reaction of lymphoid tissue is con- 
sidered the most reliable feature of Crohn’s disease 
although its presence is not essential for the diagnosis. 
The granulomata are indistinguishable from those in 
sarcoidosis, and the relationship of Crohn’s disease 
and sarcoidosis is uncertain. Intestinal sarcoidosis is 
extremely rare, although 50% of patients with Crohn’s 
disease may have positive Kveim tests.4! The case 
of appendiceal sarcoidosis reported by McLeod and 
colleagues had systemic disease as well.'® Other con- 
ditions that should be considered in the differential 
diagnosis, including tuberculosis, actinomycosis, para- 
sitic infestation, foreign body reaction, and infection 
with Yersinia pseudotuberculosis, have been consid- 
ered distinguishable histopathologically.?? 

One should not hesitate to make a diagnosis of 
Crohn’s disease of the appendix when there is typical 
transmural chronic inflammation. However, diverticu- 
litis of the appendix should be especially excluded, be- 
cause the appendices are indurated and fibrotic with 
chronic inflammation. The differential diagnosis in- 
cludes also occlusion of the proximal appendiceal lu- 
men by tumor and mucocele. 

Crohn's disease may be suspected preoperatively 
when the clinical course of apparent appendicitis is 
protracted beyond five days or when the patient ap- 
pears to have recurrent disease. 
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A Study of Secretory Proteins, Cytology and Tumor Site 


in Pancreatic Cancer 


R. L. GOODALE, M.D., R. M. CONDIE, M.D., T. D. DRESSEL, M.D., T. N. TAYLOR, B.A., K. GAJL-PECZALSKA, M.D. 


Pure pancreatic fluid was aspirated at the time of endoscopic 
retrograde cholangiopancreatography (ERCP), after Secretin 
stimulation, and was analyzed for protein in eight patients 
with proven adenocarcinoma of the pancreas and in 16 sub- 
jects of the same sex ratio and approximately matching ages, 
who had normal pancreatograms and pancreatic cytology, who 
served as controls. The albumin concentration, IgA, IgG, were 
all significantly greater in the pancreatic fluid of the cancer 
group, and the IgM and transferrin increase was of borderline 
significance. Many zymogen bands present in controls were 
either faintly present or absent in the cancer group at matching 
zymogen concentration. Cytology was positive or suspicious in 
eight of 11 cancer patients. The secretory protein abnormalities 
and cytology results in the cancer group did not depend on a partic- 
ular tumor site or size, the smallest being 3 cm lesions. Hence, 
secretory abnormalities and gross tumor size and location 
are independent entities to a certain extent. It is possible that 
secretion changes may precede the development of gross tumor. 
Further study will be necessary before the actual significance 
of these findings for early diagnesis is known. 


OR THE PAST SEVERAL DECADES, Clinical measure- 
ment of pancreatic exocrine secretions has 
usually depended on analysis of duodenal fluid. By this 
method it has been conclusively shown that patients 


with pancreatic cancer have secretory deficiencies.>!3-° - 


These abnormalities, when compared with normal se- 
cretions, consist of low output of volume, bicarbonate 
and enzymes, and have often been thought to be as- 
sociated with a relatively advanced stage of disease and 
ductal obstruction.?'? Most pancreatic tumors are un- 
resectable for cure when diagnosed. 

With recent advances in fiberoptic duodenoscopy, 
the pancreatic duct can be cannulated and pure pan- 
creatic juice investigated. It is therefore feasible for 
the first time to characterize and describe the constit- 
uents of pure pancreatic juice in a variety of clinical 
conditions. Even if only one or 2 ml samples are col- 
lected. new techniques permit separation of all the en- 
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zyme constituents and quantitation of many of the non- 
enzyme proteins as well. 

The extent of secretory abnormalities in human pan- 
creatic cancer is not presently known. There is experi- 
mental evidence in animals that secretory abnormalities 
precede the induction of pancreatic neoplasia. If se- 
cretory changes similarly precede pancreatic malig- 
nancy in man, analysis of pure juice might be significant 
in regard to attempts at early diagnosis. 

This possibility has prompted the present study of 
pancreatic secretions in patients undergoing endoscopic 
retrograde pancreatography and other diagnostic tests 
for suspected pancreatic malignancy. 


Patients Studied 


Over the past two years, a total of 73 patients with 
suspected pancreatic disease were investigated. Twelve 
patients had adenocarcinoma of the pancreas, con- 
firmed histologically at laparotomy. Sixteen patients of 
the same sex distribution and approximately same age 
were chosen who had symptoms suggesting pancreatic 
disease but without hyperamylasemia, who were found 
to have normal pancreatograms and pancreatic cytol- 
ogy. In this group, pancreatic cancer was either ex- 
cluded at laparotomy or by a follow-up period of one 
year. The remaining patients are still being followed 
for possible pancreatic disease and are not presented. 


Methods 


Patients underwent endoscopic retrograde cholangio- 
pancreatography with 60% sodium diatrizoate (Reno- 
grafin). Then pancreatic juice was collected. The ' 
cannula tip was placed 1—3 cm into the pancreatic duct, 
and 1 unit/kg Secretin (Boots, Ltd.) was injected I.V. 
One to 6 ml fluid was aspirated over a period of three to 
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ten minutes, placed immediately on ice with 600 mg 
Aprotinin added. 

The cells were separated by centrifugation at 1200 
Xg, then resuspended in Ringer's lactate for Nucleopore 
filtration or for direct smearing, and Papanicolaou 
staining. The cytology was graded prior to laparotomy. 

The cell free supernatant was refrigerated at —70? for 
future use. The proteins were quantitated for IgG, IgM, 
IgA, albumin fibrinogen and transferrin by radial im- 
munodiffusion (Behring Diagnostics) after the method 
of Mancini.'? The total protein was measured by the 
Lowry Method." The enzymes were separated by 
isoelectric focusing with commercially prepared am- 
pholytes ranging from pH 3.5 to 9.5 using a LKB 2117 
Multiphore machine with a constant 30 watt D.C. power 
supply and a cooling plate. The isoelectric runs were 
for 90 min at 4° and performed on batches of 20 ul 
samples done in duplicate. Autoactivation of pancre- 
atic juice at various temperatures has been tested pre- 
viously and was not detected under the collection or 
storage conditions described above.’ Since the protein 
concentration in pancreatic juice resulting from Se- 
cretin stimulation can vary markedly due to washout 
and bears no relationship to disease, the initial zymogen 
protein (nonalbumin) was adjusted either by dilution in 
case of high concentration or by concentration by ultra- 
filtration (Millipore screen M.W. cutoff 10,000) to a 
Standard concentration of 500 mg%. The isoelectric 
focusing was done at standard concentration. 

Conventional barium contrast radiological studies of 
the upper GI tract, and when indicated. grey scale 
ultrasonography, CT scan, and trans hepatic cholangi- 
ography were also performed. 


Statistical Analysis 


The protein data were expressed as mean and stand- 
ard error of the mean concentration. Comparisons of 


Fic. 1. Shows length of dis- 
tal unobstructed ducts as 
measured by pancreato- 
grams, in patients with pan- 
creatic cancer. Obstructing 
lesions with positive and 
suspicious cytology scat- 
tered throughout the pan- 
creas. Numbers refer to pa- 
tients described in text and 
in Figure 2. 
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the differences were made using Student’s two tailed 
t-test. If proteins were seldom present the occurrence Y 
rates were compared, using Fisher’s exact éest. 


Results 


The mean age of patients with cancer was 62 + 6.2. 
and the control group was 56 + 3.4 years (p = .254). 
The difference was not statistically significant. The 
male to female ratios were 1:1 in both groups. 


Pancreatography 


In the cancer group, 11 out of 12 retrograde pancre- 
atograms showed abnormalities (Fig. 1). Four obstruct- 
ing ductal lesions were in the body and tail, and the 
remainder were in the head. Most caused complete 
ductal obstruction but two were only partly obstruct- 
ing. The rest at laparotomy were greater than 5 cm 
and the largest was 10 cm (No. 8). No tumor was of 
the ampulla nor was there duodenal mucosal invasion. 
In one patient not shown, through error no fluid was 
collected. ~ 


Protein Analysis 


Six of the 12 with cancer and all 16 controls had 
successful ductal aspirations and the protein analysis 
is shown in Table 1. The mean total protein of pure 
juice in the cancer group was 331 mg% and 253 mg% 
in controls. These differefices were not significant (p 
= .612). Albumin was the major nonenzyme constit- 
uent in both groups. It was 43.8 mg% in the cancer 
group as compared to 3.88 mg% in the controls. a signif- 
icant difference (p — .0388). Immunoglobulin levels 
were also greater in patients with pancreatic cancer 
than in the controls. IgG averaged 15.2 mg% in the 
cancer patients and only 1.15 mg% in the controls 
(p — .001). When analyzing IgA and IgM and transfer- 
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TABLE 1. Total Protein, Albumin and Immunoglobulin Concentrations (mg%) in Pure Pancreatic Juice of Patients 
with Carcinoma of Pancreas and Controls without Pancreatic Disease. 


i nn s EE 


" e Total 

Number Protein Albumin IgG IgA IgM Transferrin 
2 ioe 
Pancreatic cancer 6 335] + 43.8 + 30.4 15.2 + 6.24 5.43 + 2.80 1.93 + .987 .067 + .067 
Pancreatic controls 16 253 + 78 3.88 + 1.19 1.15 = 37 .056 + .056 .00 + .00 .00 + .00 

p value* .612 .038 .001 .01 .O78 .09 
Bile controls 8 607 + 120 21+9 5.4 = 1] 4.6 + 1.6 1 * 04 212509 
Duodenal juice controls 11 633 + 166 15 x 8 9.8 + 1.4 4.1 + 0.6 26 = 0.7 


Values expressed as mean + standard error. 


* Based on comparisons of pure pancreatic juice. 


rin data it was more appropriate to compare occurrence 
rates than mean values since these proteins usually 
were at undetectable levels in controls. IgA occurred 
in five of six patients in the cancer group but only once 
in the 16 controls (p = .0013). IgM occurred in three 
of six cancer patients and in none of the controls and 





[n latter group, proteins of bile and duodenal juice are also shown. 


this was of borderline significance (p — .078). Trans- 
ferrin occurred in three of six and one of 16 respectively 
(p — .09). For comparison, the same control patients 
had bile and duodenal juice aspirations, and the levels 
of albumin and immunoglobulins approximate those 
seen in the pure ductal fluid of cancer patients. When 
the proteins in the cancer and control groups were 
normalized for the same total enzyme concentration, 
the albumin, IgA, and IgG were stil! significantly greater 
in the cancer group. 


CONTROLS The isoelectric patterns for enzymes and zymogens 
pH "ou". > "T oo were not greatly obscured by immunoglobulins or al- 
81! x . We = xi bumin, so eight patients with cancer were analyzed, 
: | = - Ey = = : | ie AMEN though two had contamination with bile or duodenal 
67 d = = ¥ = < ki i fluid. In the cancer patients, the initial juice showed 
|w" = > F b 4 ^d = m. xa fewer enzyme bands and when the fluid was concen- 

| Pr zv g ws aige trated to 500 mgm% (Fig. 2) there were still weak or 
29[- = N = Ej fewer bands at ph 6-9 range as compared to controls. 
| 3 49 4i ~ There were heavy albumin smudges in two patients 
s. a = S at pH 5. The bands below pH 6 were less affected 
a though still diminished in number and intensity. 
CS AB ES RH HA ho WS, Om Neither the albumin or immunoglobulin abnormalities 
CANCER nor the enzyme deficiencies seemed to have any rela- 
oH 7 tionship to site of tumor. In the remaining four cancer 
patients comparisons were not valid because sufficient 
. " A — fluid was not collected for concentration or recannula- 
P ——3dÀ—.-—:-20-2 s diis tion failed after pancreatography. 
- ~~ 
wes a ==. 4 S arr g Cytology 
sol- , ^ In 11 patients with cancer, fluid was available for 
| = ol cytology. The positive and suspicious cells were from 
ie = : = E = lesions distributed throughout the pancreas, and not 
cee , = * T only confined to tumors of the head of the pancreas 
P .» 4 ^"5$76 T " 


. . e 
Fic. 2. Isoelectric focusing patterns for enzymes and proenzymes 


(Fig. 1). A total of eight had suspicious or positive 
cytology. The malignant cells showed increased nuclear 
cytoplasmic ratios, abnormal chromatin patterns, and 
abnormal nucleoli. In suspicious cases the most con- , 
sistent findings were altered polarity observed in 


at standard concentration. Panel of nine typical controls compared 
with eight patients with pancreatic cancer. a amylase and procarbo- 
xypeptidase A bands have been identified. Note the relative paucity 
of bands in the cancer group from pH 6.5 to 9. Patients are num- 
bered in chronological order. 


groups of epithelial cells and the presence of prominent 
nucleoli. 
Other studies were of diagnostic value to varying 
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degrees in the cancer group. Upper gastrointestinal 
radiological studies suggested a pancreatic mass in only 
three of eight patients. Pancreatic sonograms were 
positive for a mass in six out of seven cases. C.T. 
scans were positive in three or four cases and trans- 
hepatic cholangiograms were positive in two cases 
when performed. 


Discussion 


Pure pancreatic juice proteins are distinct in many 
ways from those in duodenal secretions. One unex- 
pected observation was the difference between intra- 
ductal immunoglobulin levels and levels in bile and 
duodenal fluid control patients. Since bile and duodenal 
secretions have relatively large amounts of these sub- 
stances, duodenal drainage studies could never have 
disclosed these differences. Normal salivary secretions 
have been reported to contain 37 mg% IgA,'* and yet 
salivary glands bear a certain resemblance to pancreas. 
In cancer of the pancreas, the increased intraductal im- 
munoglobulin levels suggest the role of local tumor spe- 
cific antigen antibody complexes. Supporting this hy- 
pothesis is the work of Chu, et al.,? who reported a tumor 
specific IgM immune complex in ascitic fluid and tumor 
tissue in a patient with pancreatic carcinoma. It was 
similar to carcinoembryonic antigen (CEA). 

However it is quite possible that the presence of 
immunoglobulins in cancer indicates a nonspecific in- 
flammatory response with increased ductal permeabil- 
ity to blood proteins. The higher levels of albumin and 
transferrin in cancer patients would fit this possibility, 
and the question certainly merits further study. 

Another interesting finding was the lack of correla- 
tion between levels of albumin and immunoglobulin in 
pancreatic secretions and tumor location. 

At present it is not known how many enzymes and 
proenzymes are affected in pancreatic carcinoma. 
Thanks to several newer techniques permitting protein 
separation of very small samples, this question may 
presently be answered. Scheele! has achieved a two- 
dimensional separation of enzymes in guinea pig pan- 
creatic juice using isoelectric focusing and gel electro- 
phoresis. We have adapted an isoelectric focusing tech- 
nique which is relatively easy, with commercially avail- 
able equipment. It can run multiple 20 ul samples 
simultaneously and gives a reasonably complete one- 
dimensional separation. 

We found many bands to be missing in the cancer 
group. There are several possible explanations for this. 
First, there is considerable evidence that zymogens are 
activated in obstructing pancreatic cancers! and in non- 
obstructing ones. In fact, a plasminogen activator has 
been identified in many tumors." It, like trypsin, is capa- 
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ble of activating pancreatic enzymes. Lack of a trypsin 
inhibitor has also been described in pancreatic cancer. 

Another mechanism contributing to the pattern of 
missing enzyme bands, may be failure of “zymogen 
synthesis. Many pancreatic carcinogens have a direct 
toxic effect on the pancreas and it is possible that a 
similar situation exists in spontaneously occurring pan- 
creatic carcinoma. 

Although the present studies do not indicate which 
or if any of these mechanisms are actually responsible 
for the changes, they do suggest a widespread abnor- 
mality in enzyme composition, and one which does not 
apparently depend on tumor location, degree of ob- 
struction or even size. 

This latter point is at variance with the results ob- 
tained when testing blood titers of tumor related anti- 
bodies like CEA. Paloyan,!* for example, found that 
tumor size correlated with blood CEA titer, though the 
sensitivity of the test when the tumor was at a small 
curable stage was quite low. However, gross tumor 
size and location may be to a certain extent independent 
of abnormal pancreatic secretory states, as has been 
shown in experimental animals. Afd in this regard, 
Reber, et al.,'? found secretory abnormalities suggest- 
ive of cancer in pancreatic fluid of hamsters, before 
the appearance of ductal malignancy and obstruction 


but at a time when ductal hyperplastic changes were " 


occurring. These and other studies!” suggest also that 
pancreatic duct as a sample site is more sensitive than 
peripheral vein in the dete&tion of tumor markers. 

Cytological examination of the pancreatic fluid proved 
valuable in our experience. The accuracy of suspicious 
combined with positive cases was 73% when pancreatic 
fluid was collected. This is similar to figures reported 
by others which range from 62 to 85%, *! and is higher 
than the accuracy of duodenal fluid samples.* The sen- 
sitivity of ERCP to detect ductal abnormalities in can- 
cer of the pancreas was 91% and compares favorably 
with figures ranging from 74 to 95% which has been 
reported elsewhere.5*.199? The accuracy of abdominal 
echograms is equal if not superior to ERCP as we and 
others have reported.’ While echograms and CT scans 
have a proven ability to detect gross tumor, it is still 
too often at an advanced stage in terms of gross size 
and invasion to permit resection and a sensitive test 
for earlier lesions is urgently needed. 

The presence of abnormal amounts of immunoglob- 
ulins and abnormal enzyme patterns in secretions of 
pancreatic cancers may be changes which conceivably 
are more independant of gross size and may have im- 
portant diagnostic value. Whether they can serve to 
differentiate pancreatic cancer from inflammatory 
diseases like chronic pancreatitis is an important ques- 
tion, and one which we are now investigating. 
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When did you last hear 
rave reviews- 
-for an intraperitoneal 


irrigation agent? 


“We were sausfied that kanamycin was not 
only safe, but also effective in improving 
survival in the presence of peritoneal con- 
tamination.” -— Neison, J.L.,etal.: Symposium on Surgical In- 


fections and Antibiotics, Surg. Clin. of N.A. 
55:6, pages 1391-1395, (December) 1975. 


“Kanamycin has been employed in 128 
patients at the time of operation for intra- 
peritoneal contamination of various types. 
There has been no evidence of toxicity 


from this use of kanamycin.” 
—Cohn, l., Jr., and Cotlar, A.M.: Ann. Surg. 155:532 (Apr.) 1962. 


“Wider usage of intraperitoneal kanamycin 
is advocated when intraperitoneal antibi- 
otic therapy is indicated. ”- Cohn, I., Jr. and Cotlar 


Ann. Surg..155:532 
(Apr.) 1962. 


« immediate operative use of intraperi- 
toneal antibiotic treatment has lowered 
the incidence of complications and mor- 


tality by 4295. Clowes,G.H.A.:Forum on Peritonitis, Mod. 
Med.40:153 (Apr. 17) 1972. 


_..our choice at the operating table is kana- 


: 5 
MYCIN... —Ciowes, G.H.A.: Forum on Peritonitis, Mod. Med. 
40:153 (Apr. 17) 1972. 


“Intraperitoneal kanamycin therapy is 
strongly advocated for any patient with 


peritonitis. —pivicenti, F.C., and Cohn, I., Jr: Am. Journ. 
Surg. 111:1, pages 147-153, (June) 1965. 


“In peritonitis, intraperitoneal administra- 


tion of kanamycin can be recommended...” 
— Pissiotis, C.A., et al. Surg. Gynecol. Obstet. 134:995 (June) 1972. 
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KANAMYCIN SULFATE 


ts 


NDC 0015-3503-20 


quantity 
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Kantrex 





DNICT OUNIMANT UT FTACOUNIDING INTFUNRMAILIUN 


Combined Kantrex" Injection 

and Pediatric Injection 

(kanamycin sulfate injection) 

(13) 2/28/78 

Forcompleteinformation, consult Official Package Circular 
WARNING: 

The major toxic effect of parenterally administered kana- 
mycin sulfate is its action on the auditory portion of the 
eighth nerve. High frequency deafness usually occurs 
first and can be detected by audiometric testing. Tinnitus 
or vertigo may occur and are evidence of vestibular in- 
jury and impending bilateral irreversible deafness. 


In patients with impaired kidney function, the risk of 
severe ototoxic reactions and permanent deafness is 
sharply increased. In such cases, the daily dosage should 
be reduced and the interval between doses lengthened. 
If there is evidence of progressive renal dysfunction 
(increasing NPN, BUN, creatinine or oliguria) during 
therapy, audiometric tests are advised and discontinua- 
tion of the drug should be considered 


Older patients and patients receiving a total dose of more 
than 15 Gm. of kanamycin sulfate should be carefully 
observed for signs of eighth nerve damage. 


Infants and children generally tolerate the drug well; and 
when the recommended precautions are followed, the 
incidence of toxic reactions is low. 


Neuromuscular paralysis with respiratory depression 
may occur when kanamycin sulfate is administered intra- 
peritoneally age ine! with anesthesia and muscle- 
relaxing drugs. Although there have been isolated reports 
of respiratory depression following intraperitoneal in- 
stillation of kanamycin, there is no conclusive proof that 
this side effect can be produced with recommended 
doses of the drug. 


The concurrent systemic use of other ototoxic and/or 
nephrotoxic drugs, particularly streptomycin, polymyxin 
B, polymyxin E (colistin), neomycin, gentamicin, and 
viomycin should be avoided. 


The administration of kanamycin sulfate and rapid actin 
diuretic agents, e.g ethacrynic acid, furosemide, moral: 
luride sodium, sodium mercaptomerin, and mannitol 
(particularly when the diuretic is given intravenously) 
may Cause irreversible deafness. Concurrent use of these 
agents should be avoided. (See "Adverse Reactions") 


Usage in Pregnancy 

Safely of this drug in human pregnancy has not been 
established. 

CONTRAINDICATIONS: 

A history of hypersensitivity to the drug. Prior auditory 
damage by kanamycin or other Aree: ototoxic agents 
may be a contraindication if effective, alternative therapy 
is available. 

THIS DRUG IS NOT INDICATED IN LONG-TERM THER- 
APY (e.g. Tuberculosis) BECAUSE OF THE OTOTOXIC 
HAZARD WITH EXTENDED ADMINISTRATION 

WARNING: 

See “Warning” box above 

PRECAUTIONS: 

Obtain audiograms before and during therapy in patients 
with renal dysfunction when treatment lasts more than 5 
days. Stop Kantrex if tinnitus or hearing loss occurs. 
Hydrate patients to prevent chemical irritation of the 
renal tubules. Assess renal function periodically, both 
before and during therapy. If signs of renal irritation 
occur (casts, cells, proteinuria), increase hydration and 
reduce the dosage or the frequency of dosage if neces- 
sary. In azotemic patients, the Met edi! (in hours) of 
doses may be obtained by multiplying the serum cre- 
atinine by 9. If azotemia or oliguria occurs, discontinue 
therapy. Mycotic or bacterial superinfection may occur. 


ADVERSE REACTIONS: 

Nephrotoxicity — albuminuria, presence of white and red 
cells, granular casts, azotemia and oliguria have been 
reported. 

Ototoxicity — see box warning. 


Irritation or pain at the injection site, skin rash, drug 
fever, headache and paresthesias. 


DOSAGE AND ADMINISTRATION: 

The usual dose is 7.5 mg./Kg./12 hours I.M. or I. V. The 
eae anol dose is 1 Gm. daily. The maximum adult 
total daily dose should not exceed 1.5 Gm. by all routes 
of administration and the total amount administered 
should not exceed 15 Gm. 


The intravenous route is used only if intramuscular ad- 
ministration is not feasible. The 500 mg. dose is added 
to the 200 ml. of sterile diluent and administered 60 to 
80 drips/minute. 
When used as intraperitoneal instillation, the above dose 
is diluted in 20 ml. of sterile diluent. If possible, in- 
stillation should be postponed until after patient is fully 
al from effects of anesthesia and muscle-relaxing 
rugs, 

As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 ml. of physiological saline and nebulize. 
,Kantrex Pea in concentrations of 0.25 per cent (2.5 
mg./ml.) has been used satisfactorily as an irrigating 
solution in abscess cavities, pleural spaces, peritoneal 
and ventricular cavities 
SUPPLIED: 
Rubber capped vials as a ready-to-use sterile aqueous 
solution in two concentrations: 
KANTREX INJECTION (kanamycin sulfate injection) 

NDC 0015-3502-20 — 500 mg. per 2 ml. 

NDC 0015-3502-24 ~ pieposabe Syringe (500 mg. per 


ml. 
NDC 0015-3503-20 — 1.0 Gm. per 3 ml. 
EN PEDIATRIC INJECTION (kanamycin sulfate in- 
jection 
NDC 0015-3512-20 — 75 mg. per 2 mi. 
(activity assayed as kanamycin base) 


t BRISTOL LABORATORIES 
BRISTOL Ow. of Bristol Myers Company 


Syracuse, New York 13201 


Quick Reference. To . 
Surgical Emergencies 


Edited by Gerald W. Shaftan, M.D. 
and Bernard Gardner, M.D. 





This handy manual, packed with clinical data 
In easy-to-use outline form, is designed for in- 
stant use in helping you evaluate the surgical 
emergency, make the diagnosis and carry out 
the indicated treatment. 

Divided into two broad categories of trau- 
matic and non-traumatic surgical emergencies 


the book systematically covers: Techniques of 


evaluating the patient and Ppplying diagnostic 


criteria... Radiologie. procedures. that are 
necessary ... Anesthesia. considerations . 


Fluid and electrolyte replacement. 
2 

The patient evaluating techniques, diagnostic 
steps and surgical treatment are. presented 
step-by-step with each individua! entry num- 

` i > > © 
bered for simplicity. 
Subject matter includes emergencies occurring 
in the areas of general, orthopaedic. neuro- 
logic, Ophthalmic, thoracic, plastic, urologic, 
head and neck. and pediatric surgery. 
All who are involved in surgical emergency 
treatment will appreciate this easy-to-use, 
time-saving manual. 


664 Pages e 50 Illustrations e 1974 
Flexible Binding e $23.75 


* * 
Lippincott 
J. B. Lippincott Company 
East Washington Square @ Phila., Pa. 19105 


Please send me: 
C QUICK REFERENCE TO 
SURGICAL EMERGENCIES............. $23.75 


Name 
Address 
Se ON ases acci NE. iae: 


C; Payment enclosed O Charge and bill me 
(Save postage & handling) (Plus postage & handling) 


Also available at your medical bookstore. AS 3/79 








See below for important product information concerning warnings, adverse reactions, patient selection and prescribing and precautionary recommendations. 


Let the healing begin 
in pain-free Comfort 


Marcaine hydrochloride 


bupivacaine hydrochloride 


with or without epinephrine 1 200 000 





Indications: Peripheral nerve block, infiltration, sym- 
pathetic block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in 
patients with known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND 
DRUGS SHOULD BE READILY AVAILABLE WHEN 
ANY LOCAL ANESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been 
performed in rats and rabbits and there is no evidence 
of harm to the animal fetus. The relevance to the 
human is not known. Safe use in pregnant women 
other than those in labor has not been established. 


Until further clinical experience is gained, paracervical 
block with Marcaine is not recommended. Fetal brady- 
cardia frequently follows paracervical block with some 
amide-type local anesthetics and may be associated 
with fetal acidosis. Added risk appears to be present 
in prematurity, toxemia of pregnancy, and fetal distress. 


The obstetrician is warned that severe persistent hy- 
pertension may occur after administration of certain 
oxytocic drugs, if vasopressors have already been 
used during labor (e.g., in the local anesthetic solution 
or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly 
epinephrine or netepinephrine, should be used with 
extreme caution in patients receiving monoamine oxi- 
dase (MAO) inhibitors or antidepressants of the 
triptyline or imipramine types, because severe, pro- 
longed hypertension may result. 


Local anesthetics which contain preservatives, i.e., 
those supplied in multiple dose vials, should not be 
used for caudal or epidural anesthesia. 


Until further experience is gained in children younger 
than 12 years, administration of Marcaine in this age 
group is not recommended. 


e 
Precautions: The safety and effectiveness of local 
anesthetics depend upon proper dosage, correct tech- 
nique, adequate precautions, and readiness for 
emergencies. 


The lowest dosage that gives effective anesthesia 
should be used in order to avoid high plasma levels 
and serious systemic side effects. Injection of re- 
peated doses of Marcaine may cause significant in- 
crease in blood levels with each additional dose, due 
to accumulation of the drug or its metabolites or due 
to slow metabolic degradation. Tolerance varies with 
the status of the patient. Debilitated, elderly patients 
and acutely ill patients should be given reduced doses 
commensurate with age and physical condition. 


Solutions containing a vasoconstrictor should be used 
cautiously in areas with limited blood supply, in the 
presence of diseases that may adversely affect the 
patient's cardiovascular system, or in patients with 
peripheral vascular disease. 

Marcaine should be used cautiously in persons with 
known drug allergies or sensitivities, particularly to 
the amide-type local anesthetics. 

Serious dose-related cardiac arrhythmias may occur 
if preparations containing a vasoconstrictor such as 
epinephrine are employed in patients during or follow- 
ing the administration of chloroform, halothane, cyclo- 


PRODUCT IDENTIFICATION 





















Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisuffite glycerol Acid 
bupivacaine HCI) 
% mg./ml. Dilution mg./m. mg/ml  ml/ml. X mg./ml. 
0.25 25 — — 
0.25 2.5 1:200,000 2 
0.5 5.0 -— — -- 
0.5 5.0 1:200,000 001 2 
0.75 75 — 
0.75 15 1:200,000 Not Available in Vials 






MULTIPLE DOSE VIAL 















propane, trichloroethylene, or other related agents. In 
deciding whether to use these products concurrently 
inthe same patient, the combined action of both agents 
upon the myocardium, the concentration and volume 
of vasoconstrictor used, and the time since injection, 
when applicable, should be taken into account. 


Caution is advised in administration of repeat doses 
of Marcaine to patients with severe liver disease. 


Adverse Reactions: Reactions to Marcaine are char- 
acteristic of those associated with other amide-type 
local anesthetics. A major cause of adverse reactions 
to this group of drugs is excessive plasma levels, 
which may be due to overdosage, inadvertent intra- 
vascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anes- 
thetics cause systemic reactions involving the central 
nervous system and the cardiovascular system. The 
central nervous system effects are characterized by 
excitation or depression. The first manifestation may 
be nervousness, dizziness, blurred vision, or tremors, 
followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement 
may be transient or absent, the first manifestation may 
be drowsiness, sometimes merging into unconscious- 
ness and respiratory arrest. Other central nervous 
system effects may be nausea, vomiting, chills, con- 
striction of the pupils, or tinnitus. The cardiovascular 
manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure 
changes (usually hypotension), and cardiac arrest. In 
Obstetrics, cases of fetal bradycardia have occurred 
(see Warnings). 


Allergic reactions, which may be due to hypersensi- 
tivity, idiosyncrasy, or diminished tolerance, are char- 
acterized by cutaneous lesions (e.g., urticaria), edema, 
and other manifestations of allergy. Detection of sen- 
sitivity by skin testing is of doubtful value. 


Reactions following epidural or caudal anesthesia 
also may include: high or total spinal block; urinary 
retention; fecal incontinence; loss of perineal sen- 
sation and sexual function; persistent analgesia, 
paresthesia, and paralysis of the lower extremities; 
headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anes- 
thetics require symptomatic treatment; there is no 
specific cure. The physician should be prepared to 
maintain an airway and to support ventilation with 
oxygen and assisted or controlled respiration as re- 
quired. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appro- 
priate, vasopressors (preferably those that stimulate 
the myocardium). Convulsions may be controlled with 
oxygen anc intravenous administration, in small incre- 
ments, of a barbiturate, as follows: preferably, an 
ultrashort-acting barbiturate such as thiopental or thi- 
amylal; ifthis is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intra- 
venous barbiturates or anticonvulsant agents should 
only be administered by those familiar with their use. 


References: 

1. Moore DC. Bridenbaugh LD, Thompson GE: Bupiv- 
acaine hydrochloride: a summary of investigational 
use in 3.274 cases. Anesth Analg 50: 856-872, 1971. 


2. Moore DC. Bridenbaugh LD, Thompson GE, et al: 
Bupivacaine:areview of 11 .080cases. Anesth Analg 
57: 42-53, 1978. 
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FORMULA 
SINGLE DOSE AMPUL 

60% Edetate | Sodium Thio- Ascorbic 60% Edetate 
Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
Lactate Disodium Lactate Disodium 
mi./ml. mg./ml.| mg./mi. mi./mi. mg./mi. X ml./ml. mg./ml. 

0017 0.1 5 001 2 0017 0.1 

0017 01 5 00 2 0017 0.1 

5 001 2 0017 0.1 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 


*Solutions of Marcaine that contain epinephrine should not be autoclaved. 
Federal law prohibits dispensing without a prescription. 


Let the healing begin 
in pain-free comfort 


Of all commonly used 

local anesthetics, Marcaine® 
defers pain for so long, there’s 
significantly less need for post- 
operative analgesics!’ 


Marcaine hydrochloride 


brand of 


I a - 
bu ivacaine h drochiori E with or without 
epinephrine. 1:200,000 


See adjacent page for prescribing information. 
As with any local anesthetic, inadvertent intravascular injection may result in general convulsions. 
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ATLAS OF APPLIED 
VASCULAR SURGERY 


By KIYOSHI INOKUCHI, M.D., 
and AKIRA KUSABA, M.D. 


Here is a unique and timely atlas text describing 
the wide variety of diseases and lesions that have 
been successfully treated through vascular anas- 
tomoses performed with a new stapling instrument 
originated and perfected by Dr. Inokuchi. 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instrumentsssbeyond the repair and recon- 
struction of vessels, to other areas of surgery. For 
example, use of the Inokuchi stapling instrument 
has made possible the free transplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussion of the many 
problems and difficulties which arise in portacaval 
shunt for portal hypertension. The authors have 
realized success in this operation and describe a 
new technique—left gastric Yenous-caval shunt. 


This highly descriptive book contains details on 
the design of the Inokuchi vascular stapler and 
step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories. 


198 pages / 301 illustrations, including 68 photographs 
11 in color / 21 Tables / 1975 / $57.00. 





Lippincott 
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. ATLAS OF APPLIED 
VASCULAR SURGERY $57.00 
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Tablets 
Percodan (i 


DESCRIPTION Each yellow, scored tablet contains 
4.50 mg. oxycodone HC! (WARNING: May be habit 
forming), 0.38 mg. oxycodone terephthalate (WARN- 
ING: May be habit forming), 224 mg. aspirin, 160 mg. 
phenacetin, and 32 mg. caffeine. 


INDICATIONS For the relief of moderate to moderately 
severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done, aspirin, phenacetin or caffeine. 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug cependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCODAN *, and it should be prescribed and admin- 
istered with the same degree of caution appropriate to 
the use of other oral narcotic-containing medications. 
Like other narcotic-containing medications, 
PERCODAN*' is subject to the Federal Controlled Sub- 
stances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks such 
as driving a car or operating machinery. The patient 
using PERCODAN * should be cautioned accordingly. 


Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS depres- 
sants (including alcohol) concomitantly with 
PERCODAN* may exhibit an additive CNS depres- 
sion. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced. 


Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCODAN * should 
not be used in pregnant women unless, in tne judg- 
ment of the physician, the potential benefits outweigh 
the possible hazards. 


Usage in children PERCODAN* should not be 
administered to children. 


Salicylates should be used with caution in the pre- 
sence of peptic ulcer or coagulation abnormalities. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Further- 
more, narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 

Acute abdominal conditions The administration of 
PERCODAN* or other narcotics may obscure the 
diagnosis or clinical course in patients with acute ab- 
dominal conditions. 

Special risk patients PERCODAN * should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of hepat- 
ic or renal function, hypothyroidism, Addison's disease, 
and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys 
when taken in excessive amounts for a long time. 
ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headedness, 
dizziness, sedation, nausea and vomiting. These 
effects seem to be more prominent in ambulatory than 
in nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 
Other adverse reactions include euphoria, dysphoria, 
constipation and pruritus. 

DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. The usual adult dose is one 
tablet every 6 hours as needed for pain 


DRUG INTERACTIONS The CNS depressan: effects 
of PERCODAN* may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 


Endo Inc. 


Manati, Puerto Rico 00701 
Subsidiary of Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 





1. Determine need 


2. Prescribe a rapid- 
acting agent 


3. Minimize 
potential risk 


4. Provide adequate 
analgesia with 
minimum doses 





PERCODANY" is a registered trademark of Endo Inc. 


What is causing pain? How is it perceived by 
you and your patient? 


Select a readily-absorbed oral agent that 
usually acts within 15 to 30 minutes. 


Prescribe in limited quantities for selected 
patients. 


Schedule II classification means no refills, no 
telephone Rx. Patients with persistent pain 
must return for your evaluation of analgesic 
needs. 


Consider PERCODAN* betause patients 
rarely ask for increased dosage. 
PERCODAN* relief can last up to six hours- 
until time for next tablet. à 


Effective relief of moderate 
to moderately severe pain 





(WARNING: may be habit forming), 224 mg aspirin, 160 mg 


each yellow, scored tablet contains: 4.50 mg oxycodone HCI 
(WARNING: may be habit forming), 0.38 mg oxycodone terephthalate II 
phenacetin, 32 mg caffeine 


LS 


des 


Please see facing page for Brief Summary of prescribing information. 


diverticulosis has been established, 
treatment is aimed at providing 
enough bulk in the diet to keep the 
bowels moving normally.”! 


Metamucil is an effective source of 
bulk in the treatment of diverticular 
disease. A bulk laxative containing con- 
centrated dietary fiber, Metamucil re- 
stores natural rhythm of elimination by 
helping to form soft, moist, easy-to-pass 
stools, and also reduces the intracolonic 
pressure and possible resulting pain of 


diverticular disease." ^ 


1. Behringer, G. E.: Diverticular Disease of the Colon. Hospit: 
Medicine 11:6 (Sept.) 1975. 2. Davis, R.. and Thompson. J. C 
Diverticular Disease of the Colon. Continuing Education for 
the Family Physician 4:88 (Feb.) 1976. 


SUM 
Metamucil 

psyllium hydrophilic mucilloic 
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“Invitro superiority " 


against today's — 
gram-negative 
hospital pathogens" | 
Against 409 bacterial isolates, Amikin^ — . 


(amikacin sulfate) activity was compared 

to leading injectable antibiotics. None of 

these agents inhibited as high a percentage 40 
of strains as did Amikin. 
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Susceptibility determined by the agar dilution test 10 x 2z 
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effectiveness. 0 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is 

combined in vitro with ordinary 
aminoglycosides, a significant reduction in 
aminoglycoside activity may occur. 

Virtually unaffected in the presence of 
ticarcillin, Amikin is also minimally 
compromised by carbenicillin...while other 
aminoglycosides may lose up to 50% of their 
activity. 


Adapted from Holt HA, Broughall JM, McCarthy M, et 
al: Interactions between aminoglycoside antibiotics 
and carbenicillin or ticarcillin, infection 

" 4(2):107-109, 1976. 

* Caution, in vitro data cannot be directly 

correlated to clinical effectiveness. 
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a ` Broader 
z AMIKACIN TOXIC LEVEL E fa = « d 
B8 9 
3 ; therapeutic index 
: : 
ó o Amikin's Toxic-to-Therapeutic Index 
c t£ i s 
E 2 (ratio of toxic serum level to Mean MIC) 
< is three times greater than the next leadin 
E Amikacin 500 mg IM g ; : ! Sha 9 
(7.5 mg/Kg)* E aminoglycoside! 
(in volunteers) ae ae . 
Because individual patient serum levels may 
- " vary from statistical averages, Amikin's broader 
margins reduce the risk of subtherapeutic 
or toxic dosage. 
GENTAMICIN TOXIC LEVEL 
10 10 e 
Gentamicin 1 mg/Kg IMt 
AMIKACIN 
MEAN MIC GENTAMICIN 
MEAN MIC* 
*Data on file, Bristol Laboratoriese 
0 0 TConcentration curves adapted from: Winter RE, 
hous 1 2 3 4 5 6 7 8 hours 1 2 3 4 B5» B T B Litwack KD, Hewitt WL: J infect Dis 124 (suppl): 
AMIKACIN GENTAMICIN 990-595, December 1971 
COMPARISON OF OTO- AND NEPHROTOXICITY " 
IN ONE STUDY AS DETECTED BY AUDIOMETRIC 
& RENAL FUNCTION MONITORING 
T Well tolerated 
90 e 
As with other aminoglycosides, 
80 adverse auditory and renal reac- 
tions may occur at higher doses, 
70 reversible in some instances. But, 
in a study comparing the oto- and 
60 nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
"n patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies 
40 have shown little or no differences 
in toxicity). 
30 T 
Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 
was needed to identify such a loss. Adverse 
20 23.1% renal reactions due to Amikin usually consisted 
of elevations of serum creatinine and/or BUN. 
. which were usually reversible. 
10 
0 Adapted from Lerner SA, Seligsohn R, and 





AMIKIN GENTAMICIN Matz GJ. Comparative clinical studies of 
TREATED TREATED ototoxicity and nephrotoxicity of amikacin 
PATIENTS PATIENTS and gentamicin. Am J Med (special issue): 

(27) (26) 113-117, June 1977. 


Probably today's most 
important hospital antibiotic. 


Please see brief summary of prescribing information following. . 
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AMIKACIN SULFATE 
Probably today's most important hospital antibiotic. 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN®(amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestib- 
ular, can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in 
infants is not known. Until more safety 
we ports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 

Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
should be closely monitored in patients 
with known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during therapy. 
Evidence of impairment in renal, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 

Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./ml. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
and casts. 

Concurrent and/or sequential use of 
topically or systemically neurotoxic or 
nephrotoxic antibiotics should be avoided. 

Amikin should not be given concur- 
rently with potent diuretics. 

Usage in Pregnancy: Amikin should be 
used in pregnant women only when 
clearly needed. 





Indications: 
Serious infections due to susceptible strains 
of Gram-negative bacteria including pseu- 
domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 
studies should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 


(including neonatal sepsis); in serious infec- 
tions of the respiratory tract, bones and joints, 
central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in 

burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminoglycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the “Warning” box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of known or 
suspected staphylococcal disease such as, 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot 
be used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated be- 
cause of the possibility of infections due to 
Gram-positive organisms such as strepto- 
cocci or pneumococci. 


Contraindications: 
A history ef hypersensitivity to amikacin. 


Warnings: 
eSee "Warning" box above. 


Precautions: l l 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 


of other ototoxic or nephrotoxic agents should 
be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, 
neomycin, streptomycin, cephaloridine, 
paromomycin viomycin, polymycin B, colistin 
and vancomycin as well ascertain diuretic 
agents such as ethacrynic acid or furosemide. 


Adverse Reactions: 
Ototoxicity—See “Warning” box. 
Nephrotoxicity —Albuminuria, presence of 
red and white cells, casts, azotemia and 
oliguria have been reported. 
Other— Skin rash, drug fever, neadache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M or I.V. dose with normal renal 
function is 15 mg./Kg./day divided into 2 or 
3 equal doses administered at equally- 
divided intervals. For the heavier individual 
(greater than 100 Kg.), the-total daily dose 
should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns 
(see box "Warning ), it is recommended that 
a loading dose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be reevaluated anc. if continued, 
renal and auditory functions should be 
monitored daily. 

For patients with impaired renal function, 
whenever possible, serumsamikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administer ng normal doses at prolonged 
intervals or by administering reduced doses 
at a fixed interval. 

The solution for intravenous use is pre- 
pared by adding the contents of a 500 mg. 
vial to 200 ml. of sterile diluent such as 
Normal Saline or 5% Dextrose in Water or 
any other compatible solution. 

The solution is administered over a 30- to 
60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use 
sterile aqueous solution: 100-mg., 500-mg., 
and 1.0-Gm. vials. 
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Abdominal Wound Dehiscénce íi 


Gastroenterological Surger| 


FREDDY M. PENNINCKX, M.D., STEPHAN V. POELMANS, M.D., RAYMOND P. KERREMANS, M.D 


The occurrence of complete wound dehiscence is analyzed 
in a group of 4538 patients treated with abdominal surgery. 
All possible measures for the prevention of wound dehis- 
cence should be taken at the time of operation, especially 
when two or more of the following predisposing factors are 
present: male, more than 64-years-old, complicated neo- 
plastic and inflammatory diseases, as well as bleeding and 
noncomplicated inflammatory diseases (except appendicitis), 
as well as emergency interventions. The use of Ventrofil® 
plates for the prevention of wound dehiscence is recommended 
in these cases. It is demonstrated that the incidence of complete 
wound dehiscence in cases with predisposing factors is signifi- 
cantly decreased when extrapreventive measures are taken at 
the time of wound closure, what results in a decrease of the 
frequency by which wound dehiscence after gastrointestinal 
operations occurs. 


OUND DEHISCENCE is a multifactorial problem, 
W conditioned by local and systemic, as well as 
pre-, per-, and postoperative factors. '2:4-7.9.11.13 Post- 
operative complete wound dehiscence being an un- 
fortunate and also a very serious complication, is as- 
sociated with a high morbidity and mortality rate?:*5.- 
^! despite the most sophisticated intensive care these 
patients receive today. 

The analysis of the more immediate causes of wound 
dehiscence in the present series (e.g. infection, asso- 
ciation with pulmonary complications, etc.) has been 
reported previously.'? The aim of this study is the analy- 
sis of the factors, preoperatively present, which pre- 
dispose to wound dehiscence. In patients with such 
predisposing conditions, extrapreventive measures 
should be taken at the time of wound closure in order 
to decrease the incidence of wound dehiscence. 


Materials and Methods 


The postoperative wound healing and the incidence 
of complete wound dehiscence are analyzed in 4538 pa- 
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tients treated with gastrointestinal operations via lapa 
rotomy. In this series are not included: herniorrhaphies 
perineal operations, urologic, gynecologic and vascula) 
operations, thoracoabdominal precedures, traumatic 
or congenital abdominal wound defects. All patient: 
presenting the passage of abdominal viscera into ol 
through a complete gap of the abdominal wound are 
included in this study. ja 
Midline, paramedian, oblique muscle splitting, para- 
rectal and transverse incisions werre use.” In midline 
laparotomies the incisioneis carried down to and through 
the linea alba. The preperitoneal fat is separated at 
one place and the underlying peritoneum is opened and 
incised longitudinally. In paramedian laparotomies the 
anterior sheath of the rectus fascia is incised. the rectus 
muscle is mobilized and diaplaced laterally in order 
to expose and incise the underlying posterior rectus 
sheath and the peritoneum. Oblique incisions of the 
Masson type were only performed in the upper portion 
of the abdomen. This incision extends from the tip of 
the xyphoid to a point immediatedly below and 2-3 cm 
lateral of the umbilicus. The anterior rectus sheath is 
incised vertically, the muscle fibers are split longitudi- 
nally at the junction of the inner and middle third. and 
the posterior rectus sheath and peritoneum are incised. 
Pararectal incisions of the Battle-Jalaguier-Kammerer- 
Lennander type, were performed in the outer third of 
the infraumbilical portion of the right rectus muscle. 
The anterior rectus sheath is incised. the rectus muscle 
is mobilized and displaced medially in order to expose 
and incise the upderlying posterior rectus sheath and 
peritoneum. Transverse incisions were always of lim- 
ited length and only used for transverse colostomy. The 
incisions are placed in the epigastrium. The underlying 
anterior rectus sheath, the rectus muscle. the trans- 
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TABLE 1. Incidence of Wound Dehiscence in Relation to Sex 


Number of 
Number of Wound Incidence of W.D. 
"Sex Laparotomies Dehiscences (in %) 
Male 2424 88 3.63% 
Female 2114 29 1.37% 
Total 4538 117 2.58% 


Significance between the groups **p < 0.01. 


versus abdominis muscle, the transversalis fascia and 
the peritoneum are incised transversally. 

In all patients the laparotomy wound was closed in 
layers: peritoneum with resorbable material, fascia 
with nonresorbable material, subcutaneous fat and 
skin. An abdominal supporting dressing or binder was 
always used immediately after surgery during the entire 
hospitalization. 

The incidence of the following predisposing factors 
was analyzed in both laparotomy group and in the 
wound dehiscence group: sex, age, nature and degree 
of seriousness of the underlying disease, urgent or 
elective character of the intervention, localization and 
type of incision, and the significance of these factors 
statistically evaluated (chi square method). Percent- 
ages as well as proportions were compared. Thus the 
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percentage of wound dehiscence in alaparotomy group 
which presented some of the different predisposing 
factors was compared to the precentage of wound de- 
hiscence in the global laparotomy group or in another 
laparotomy group not presenting these factors. The 
proportional occurrence of a specific factor in the 
wound dehiscence group was compared to the presence 
of the same factor in the laparotomy group. The prob- 
ability between differences in two groups being more 
than 99% (p < 0.01) was considered highly or very 
significant (** in the tables), whereas the probability 
rate of the difference being more than 95% (p < 0.05) 
was considered statistically significant (* in the tables). 


Results 


Wound dehiscence occurred in 117 patients or 2.58% 
of the group examined. 


Sex 


Although the numbers of male and female patients 
are comparable in our series, the incidence of wound 
dehiscence is higher in males (Table 1). As the dif- 
ference between the percentages of wound dehiscence 
in males (3.63%) and in females (1.37%) is statistically 
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Fic. 2. Proportion comparison between laparotomies and wound dehiscences in relation to age. 


very significant, males seem to be predisposed to 
wound dehiscence. 


Age 


All patients in our series are divided in four age 
groups: group 1, from 0 to 15 years of age; group 2, 
from 16 to 44 years: group 3, from 45 to 64 years and 
group 4, more than 64 years of age. 

As shown in Figure la the incidence of wound de- 


°” hiscence clearly differs in function of age. In group 1 


the incidence of wound dehiscence is 3.5%. This is 
not significantly different from the total incidence, i.e. 
2.58%. In group 2 the percentage of wound dehiscence 
is very significantly lower and in group 3 significantly 
lower than the global mean of postoperative wound 
«dehiscence. In group 4 the frequency of wound dehis- 
cence is 5.2%; this is very significantly higher than 
the global mean. 
The relationship between age and wound dehiscence 
is analyzed separately in males (Fig. 1b) and in females 


(Fig. Ic). Male patients, more than 64 years of age, 
have a very significantly higher incidence of wound de- 
hiscence (8.3%) in comparison to the other male pa- 
tients. In females however. old age is not a predisposing 
factor, as the frequency of wound dehiscence in females 
is analogous for all age groups. 

In order to check these data the proportional dis- 
tribution of the laparotomies is compared to the pro- 
portional distribution of wound dehiscences occurring 
in each age group of the whole series (Fig. 2a), of the 
males (Fig. 2b) and of the females (Fig. 2c). These data 
confirm that only in males old age (more than 64 years) 
is a predisposing factor. 


Nature and Degree of Seriousness of the Underlying 
Gastrointestinal Disease 


Patients are also classified into subgroups; one sub- 
group comprises patients presenting diseases judged to 
be not predisposing to wound dehiscence, e.g. non- 
complicated benign lesions as gastric or duodenal ul- 
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TABLE 2. Incidence of Wound Dehiscence in Relation to the Nature of the Underlying Disease 
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cer, cholelithiasis, diaphragmatic hernia, diseases of 
the spleen, appendicitis etc.; the second subgroup com- 
prises patients with underlying illnesses which are sup- 
posed to be predisposing to wound dehiscence, namely: 
neoplastic diseases, complicated neoplastic diseases 
(with obstruction, bleeding, perforation. . .), inflam- 
matory diseases (Crohn's disease, colitis ulcerosa, ra- 
dioenteritis etc.), complicated inflammatory diseases 
(with obstruction or bleeding or generalized peritonitis, 
e.g. toxic megacolon, radioenteritis with obstruction 
etc.), bleeding (from benign lesions without inflamma- 
tion) and finally obstruction (caused by benign lesions 
without inflammation and/or bleeding). 

As shown in Table 2, it seems that the group with 
predisposing diseases has a very significantly. higher 
incidence of wound dehiscence (4.45%) in contrast to a 
group of patients presenting so-called nonpredisposing 
diseases (only 0.43%). Complicated neoplasms and 
complicated inflammatory diseases have an extremely 
high frequency of wound dehiscence, respectively 15.07 
and 22.73%. An increased incidence of wound dehis- 


cence is also found in patients presenting inflammatory 
diseases (exception made for appendicitis). 

These results are controlled and confirmed by pro- 
portional comparisons (Table 3). Patients presenting 
bleeding also seem predisposed to wound dehiscence, 
although statistically in a less significant manner. 

Comparing the incidence of wound dehiscence in 
males and in females (Table 2) it is demonstrated that 
the frequency of wound dehiscence in males with 'pre- 
disposing’ diseases is 5.57% in contrast 2.77% in 
females with analogous disorders. This difference Is 
statistically very significant (p — 0.01). The difference 
between the incidence of wound dehiscence in male and 
female patients presenting 'nonpredisposing' diseases 
is statistically not significant. 


Elective or Urgent Character of the Intervention 


The frequency of wound dehiscence after emergency 
laparotomies is 6.7%, which is very significantly higher 
than the 1.5% frequency of wound dehiscence after 
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The occurrence of complete wound dehiscence is analyzed 
in a group of 4538 patients treated with abdominal surgery. 
All possible measures for the prevention of wound dehis- 
cence should be taken at the time of operation, especially 
when two or more of the following predisposing factors are 
present: male, more than 64-years-old, complicated neo- 
plastic and inflammatory diseases, as well as bleeding and 
noncomplicated inflammatory diseases (except appendicitis), 
as well as emergency interventions. The use of Ventrofil® 
plates for the prevention of wound dehiscence is recommended 
in these cases. It is demonstrated that the incidence of complete 
wound dehiscence in cases with predisposing factors is signifi- 
cantly decreased when extrapreventive measures are taken at 
the time of wound closure, what results in a decrease of the 
frequency by which wound dehiscence after gastrointestinal 
operations occurs. 


OUND DEHISCENCE is a multifactorial problem, 
W conditioned by local and systemic, as well as 
pre-, per-, and postoperative factors. ^244-7.9.11.13 Post- 
operative complete wound dehiscence being an un- 
fortunate and also a very serious complication, is as- 
sociated with a high morbidity and mortality rate?-*-5.. 
?!? despite the most sophisticated intensive care these 
patients receive today. 

The analysis of the more immediate causes of wound 
dehiscence in the present series (e.g. infection. asso- 
ciation with pulmonary complications, etc.) has been 
reported previously.'? The aim of this study is the analy- 
sis of the factors, preoperatively present, which pre- 
dispose to wound dehiscence. In patients with such 
predisposing conditions, extrapreventive measures 
should be taken at the time of wound closure in order 
to decrease the incidence of wound dehiscence. 


Materials and Methods 


The postoperative wound healing and the incidence 
of complete wound dehiscence are analyzed in 4538 pa- 
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tients treated with gastrointestinal operations via lapa 
rotomy. In this series are not included: herniorrhaphies 
perineal operations, urologic, gynecologic and vascula 
operations, thoracoabdominal precedures, traumati 
or congenital abdominal wound defects. Al] patient: 
presenting the passage of abdominal Viscera into oi 
through a complete gap of the abdominal wound are 
included in this study. š 
Midline, paramedian. oblique muscle splitting, para- 
rectal and transverse incisions werre use.!” In midline 
laparotomies the incisioneis carried down to and through 
the linea alba. The preperitoneal fat is separated at 
one place and the underlying peritoneum is opened and 
incised longitudinally. In paramedian laparotomies the 
anterior sheath of the rectus fascia is incised, the rectus 
muscle is mobilized and diaplaced laterally in order 
to expose and incise the underlying posterior rectus 
sheath and the peritoneum. Oblique incisions of the 
Masson type were only performed in the upper portion 
of the abdomen. This incision extends from the tip of 
the xyphoid to a point immediatedly below and 2-3 cm 
lateral of the umbilicus. The anterior rectus sheath is 
incised vertically, the muscle fibers are split longitudi- 
nally at the junction of the inner and middle third, and 
the posterior rectus sheath and peritoneum are incised. 
Pararectal incisions of the Battle-Jalaguier-Kammerer- 
Lennander type, were performed in the outer third of 
the infraumbilical portion of the right rectus muscle. 
The anterior rectus sheath is incised, the rectus muscle 
Is mobilized and displaced medially in order to expose 
and incise the upderlying posterior rectus sheath and 
peritoneum. Transverse incisions were always of lim- 
ited length and only used for transverse colostomy. The 
incisions are placed in the epigastrium. The underlying 
anterior rectus sheath, the rectus muscle, the trans- 
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TABLE 1. Incidence of Wound Dehiscence in Relation to Sex 


Number of 
Number of Wound Incidence of W.D. 
"Sex l'aparotomies Dehiscences (in 9c) 
Male 2424 88 3.63% om 
Female 2114 29 1.37% | 
Total 4538 117 2.58% 


xoc 


Significance between the groups  **p < 0.01. 


versus abdominis muscle, the transversalis fascia and 
the peritoneum are incised transversally. 

In all patients the laparotomy wound was closed in 
layers: peritoneum with resorbable material, fascia 
with nonresorbable material, subcutaneous fat and 
skin. An abdominal supporting dressing or binder was 
always used immediately after surgery during the entire 
hospitalization. 

The incidence of the following predisposing factors 
was analyzed in both laparotomy group and in the 
wound dehiscence group: sex, age, nature and degree 
of seriousness of the underlying disease, urgent or 
elective character of the intervention, localization and 
type of incision, and the significance of these factors 
statistically evaluated (chi square method). Percent- 
ages as well as proportions were compared. Thus the 
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percentage of wound dehiscence in a laparotomy group 
which presented some of the different predisposing 
factors was compared to the precentage of wound de- 
hiscence in the global laparotomy group or in another 
laparotomy group not presenting these factors. The 
proportional occurrence of a specific factor in the 
wound dehiscence group was compared to the presence 
of the same factor in the laparotomy group. The prob- 
ability between differences in two groups being more 
than 99% (p < 0.01) was considered highly or very 
significant (** in the tables), whereas the probability 
rate of the difference being more than 95% (p < 0.05) 
was considered statistically significant (* in the tables). 


Results 


Wound dehiscence occurred in 117 patients or 2.58% 
of the group examined. 


Sex 


Although the numbers of male and female patients 
are comparable in our series, the incidence of wound 
dehiscence is higher in males (Table 1). As the dif- 
ference between the percentages of wound dehiscence 
in males (3.63%) and in females (1.37%) is statistically 
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very significant, males seem to be predisposed to 
wound dehiscence. 


Ape 


All patients in our series are divided in four age 
groups: group I, from 0 to 15 years of age: group 2, 
from 16 to 44 years; group 3, from 45 to 64 years and 
group 4, more than 64 years of age. 

As shown in Figure la the incidence of wound de- 

* hiscence clearly differs in function of age. In group | 
the incidence of wound dehiscence is 3.5%. This is 
not significantly different from the total incidence, i.e. 
2.58%. In group 2 the percentage of wound dehiscence 
IS very significantly lower and in group 3 significantly 
lower than the global mean of postoperative wound 

dehiscence. In group 4 the frequency of wound dehis- 
cence is 5.2%; this is very significantly higher than 
the global mean. 

The relationship between age and wound dehiscence 
is analyzed separately in males (Fig. 1b) and in females 


(Fig. 1c). Male patients, more than 64 years of age, 
have a very significantly higher incidence of wound de- 
hiscence (8.3%) in comparison to the other male pa- 
tients. In females however, old age is not a predisposing 
factor, as the frequency of wound dehiscence in females 
is analogous for all age groups. 

In order to check these data the proportional dis- 
tribution of the laparotomies is compared to the pro- 
portional distribution of wound dehiscences occurring 
in each age group of the whole series (Fig. 2a), of the 
males (Fig. 2b) and of the females (Fig. 2c). These data 
confirm that only in males old age (more than 64 years) 
is a predisposing factor. 


Nature and Degree of Seriousness of the Underlying 
Gastrointestinal Disease 


Patients are also classified into subgroups: one sub- 
group comprises patients presenting diseases judged to 
be not predisposing to wound dehiscence, e.g. non- 
complicated benign lesions as gastric or duodenal ul- 
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TABLE 2. Incidence of Wound Dehiscence in Relation to the Nature of the Underlying Disease 













































































: Disease Male Female Global 
NE eM RR tm 
2] WD 8 WD 29 WD 
Neoplasm concen, E 3 LP = 1.83% 5 = 
675 L å 437 L i we e 
; 17 WD 5 W 22 WD 
Complicated neoplasm = 25.37% = 6.33% = 15. 
67 L i j 79 L ‘ mg tm 
17 WD 6 WD 23 WD 
Inflammation = 3.64% = 2.45% = 3, 
355 L i 245 L ' ing ose 
—— V 
1 10 WD 5 WD 15 WD 
Complicated inflammation = 25.00% = 19.23% = 22. 
p 40 L — 26 L i pom 
*ck 
9 WD 1 WD 10 WD 
Bleedin = 6.529€ = 1.41% = 4.789 
j : 138 L f "uL l 209 L - 
Obstruction T WD = 3.91% 2 WD = 1.71% 2 WD = 3.04% 
179 L IL 296 L 
£ 81 WD 27 WD 108 WD 
Subtotal = 5.57% = 2.77% = 4, ) 
1453 L : 975 L i 2428 L iini 
. Dn ————————— — 
I 7 W 
Varia D = 0.72% 2 WD = 0.18% ve = 0.43% 
971 L 113 E o 2110L 
. bk 
W 
Total eats = 3.63% 29 WD = 1.37% 17 WD = 2.58% 
2424 L 2114 L 4538 L 
a ae 
Comparison with total incidence in each sex group. 
Significance between the groups *p < 0.05. **» < 0.01. 


cer. cholelithiasis, diaphragmatic hernia, diseases of 
the spleen, appendicitis etc.; the second subgroup com- 
prises patients with underlying illnesses which are sup- 
posed to be predisposing to wound dehiscence, namely: 
neoplastic diseases, complicated neoplastic diseases 
(with obstruction, bleeding, perforation. . .), inflam- 
matory diseases (Crohn's disease, colitis ulcerosa, ra- 
dioenteritis etc.), complicated inflammatory diseases 
(with obstruction or bleeding or generalized peritonitis, 
e.g. toxic megacolon, radioenteritis with obstruction 
etc.), bleeding (from benign lesions without inflamma- 
tion) and finally obstruction (caused by benign lesions 
without inflammation and/or bleeding). 

As shown in Table 2, it seems that the group with 
predisposing diseases has a very significantly. higher 
incidence of wound dehiscence (4.45%) in contrast to a 
group of patients presenting so-called nonpredisposing 
diseases (only 0.43%). Complicated neoplasms and 
complicated inflammatory diseases have an extremely 
high frequency of wound dehiscence, respectively 15.07 
and 22.73%. An increased incidence of wound dehis- 


cence is also found in patients presenting inflammatory 
diseases (exception made for appendicitis). 

These results are controlled and confirmed by pro- 
portional comparisons (Table 3). Patients presenting 
bleeding also seem predisposed to wound dehiscence, 
although statistically in a less significant manner. 

Comparing the incidence of wound dehiscence in 
males and in females (Table 2) it is demonstrated that 
the frequency of wound dehiscence in males with ‘pre- 
disposing’ diseases is 5.57% in contrast 2.77% in 
females with analogous disorders. This difference is 
statistically very significant (p < 0.01). The difference 
between the incidence of wound dehiscence in male and 
female patients presenting ‘nonpredisposing’ diseases 
is statistically not significant. 


Elective or Urgent Character of the Intervention 


The frequency of wound dehiscence after emergency 
laparotomies is 6.7%, which is very significantly higher 
than the 1.5% frequency of wound dehiscence after 
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TABLE 3. Proportion Comparison of Wound Dehiscences in Relation to the Nature of the Underlying Disease 


aa ee . 























Male Female Global Series 
Proportion Proportion Proportion Proportion Proportion Proportion 
Disease Wound Dehiscence — Laparo's Wound Dehiscence — Laparo's Wound Dehiscence — Laparo's 
Neoplasm 23.86% 27.85% 27.59% 20.67% 24.78% 24.50% 
Complicated neoplasm 19.32% 2.76% 17.24% 3.74% 18.80% 3.2% 
* x * * * * 
Inflammation 19.32% 14.65% 20.69% 11.59% 19.66% 13.20% 
* 
Complicated inflammation 11.36% 1.65% 17.24% 1.23% 12.82% 1.45% 
——————— 
*ck * ck *o* 
Bleeding 10.23% 5.69% 3.45% 3.35% 8.55% 4.60% 
* 
Obstruction 7.95% 7.38% 6.90% 5.53% 7.69% 6.52% 
Subtotal 92.05% 59.94% 93.10% 46.12% 92.31% 53.50% 
V À— M. — 
LI: ** * 
Varia 7.95% 40.06% 6.90% 53.88% " 7.69% 46.50% 
XY ————r $e —————— ——— 
*ck xk kk 
Total 88 2424 29 2114 117 4538 
(100%) (100%) (100%) (100%) (100%) (100%) 


Significance between the groups *p < 0.05 **p < 0.01. 


elective operations (Table 4). This very Significant dif- 
ference is found in male as well as in female patients. 
These data are confirmed by proportional comparisons 
as shown in the same table. 


Localization and Type of Incision and Nature of the 
Operation Performed 


In order to compare the frequency of wound dehis- 
cence in relation to the localization and type of abdom- 
inal wall incision, a group of 3322 consecutive laparot- 
omies is analyzed (Table 5). 


Localization of the abdominal wall incision. The in- 
cidence of wound dehiscence is very significantly lowere 
after epigastric incisions (2%) than after incisions in 
the mesogastrium (4.4%) or in the hypogastrium 
(3.9%). There is no statistjcally significant difference 
between percentages of wound dehiscence after meso- 
gastric and hypogastric incisions. 

Operative procedure. Wound dehiscence in a specific 
region is probably also conditioned by the nature of 
the operation performed. The percentage of wound 
dehiscence after laparotomies for gall bladder and bil- 
iary pathology is very significantly lower than the 


TABLE 4. Percentage and Proportion Comparison of Wound Dehiscences Between Elective and Emergency Laparotomies 


Male Patients 











Female Patients Global Series 




















Number Proportion Number Proportion Number Proportion 
Elective laparotomies 
* Laparotomies 1846 76.2% 1719 81.3% |... 3565 78.6% |... 
Wound dehiscences 38 43.2% 14 48.3% 52 44.4% 
Percentage of wound dehiscences 2.1% 0.8% 1.5% 
Emergency laparotomies | 
Laparotomies ITE: p OF 23.8% ke Mad 18.7% | «x 9875 4 ** 21.4% |... 
Wound dehiscences 50 56.8% 15 51.7% 65 55.6% 
Percentage of wound dehiscences 8.7% 3.8% 6.7% 
Total 
. Laparotomies 2424 2114 š 4538 
Wound dehiscences 88 29 117 
Percentage of wound dehiscences 3.63% 1.37% 2.58% 
er M — M á 


* ok 


Significance between the groups *p « 0.05 **p — 0.01. 
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TABLE 5. Incidence of Wound Dehiscence in Relation to Localization and Type of Abdominal Wall Incision 


een enn eee ea eS eee Ü ML. 


Type of Incision 





. L PEN dtutéd a ie oh Se Po 
Epigastrium 
Laparotomies 562 822 460 82 1926 
Wound dehisc. 16 17 3 2 38 
% of W.D. 2.8% 2% 0.6% 2% ) 
«ck 
Mesogastrium - 
Laparotomies 170 329 499 
Wound dehisc. 6 16 22 S 
% of W.D. 3.5% 4.9% 4.4% 
Hypogastrium 
Laparotomies 203 458 4 232 897 
Wound dehisc. 8 e 0 0 35 
% of W.D. 3.9% 5.89€ 0% 3.9% 
Global 
Laparotomies 935 e 1609 464 232 82 3322 
Wound dehisc. 30 60 3 0 2 95 
% of W.D. 3.2% 3.7% 0.6% 2.6% 
" C ee OR 


Significance between the groups *p < 0.05 **p < 0.01. 


global percentage of wound dehiscence (0.9% versus 
2°58%, p < 0.01). The frequency of wound dehiscence 
after surgery in the epigastrium—exception made for 
the just mentioned biliary surgery —is 2.5%. This is com- 
parable with the global frequeficy of wound dehiscence, 
but significantly higher (p < 0.05) than the 0.9% after 
biliary surgery. After colonic surgery —usually per- 
formed via the meso- and hypogastrium —the frequency 
of wound dehiscence is 5.4%. This is twice the global 
wound dehiscence incidence (p < 0.01) and six times 
the wound incidence frequency of biliary surgery 


TABLE 6. Proportion Comparison Between Laparotomies and 
Wound Dehiscences in Relation to Localization and 
Type of Abdominal Wall Incision 
a 


Type of Incision 





Region Median Paramedian 
E aaas 

Epigastrium 

Laparotomies 562 (17%) 822 (24.7%) 

Wound dehisc. 16 (16.8%) 17 (17.9%) 
Mesogastrium 

Laparotomies 170 (5.1% 329 (9.9%) |. 

Wound dehisc. 6 (6.3%) 16 (16.8%) 
Hypogastrium 

Laparotomies 203 (6.1%) ° e 458 (13.8%) |... 

Wound dehisc. 7 (7.4%) 27 (28.4%) | 
Global 

Laparotomies 935 (28.1%) 1609 (48.4%) |... 

Wound dehisc. 29 (30.4%) 60 (63.2%) | 


a MM. 


Significance between the groups ^p < 0.05 **p « 0.01. 


(p < 0.01). Operative procedures also performed 
in the meso- and hypogastrium, but in which the 
colon is not opened, have a wound dehiscence fre- 
quency of 3.3%, which is comparable with the global 
mean, but very significantly lower than the frequency 
of wound dehiscence after colonic surgery (p < 9.01). 

Type of incision. Oblique muscle splitting incisions 
(type Masson) have a wound dehiscence frequency of 
0.6%. which is very significantly lower than after mid- 
line (3.2%) or paramedian incisions (3.7%). However, 
oblique incisions were always performed in the epigas- 
trium for biliary pathology (Table 5). 

The difference between the global incidence of wound 
dehiscence after midline and paramedian incisions iS 
not statistically significant. However, from the data 
shown in Table 6 (proportional comparison) it is ap- 
parent that significantly greater proportions of the 
wound dehiscence group are found after paramedian 
incisions performed in the meso- and hypogastrium 
than after midline incisions performed in the same 
regions. However, this cannot be confirmed by per- 
centage comparisons (Table 5). 

In this series pararectal incisions (type Battle-Jala- 
guier-Kammerer-Lennander), always of limited length 
(max. up to 10 cm), are exclusively performed in the 
right lower quadrant of the abdomen and are never 
complicated by wound dehiscence (Table 5). 

Small transverse incisions, which are only performed 
in the epigastrium (transverse colostomy) are compli- 
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TABLE 7. Influence of Preventive Measures on the Incidence of Wound Dehiscence 


Laparotomies Closed 
in Layers + Ventrofil Plates 
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Total l6 W.D. _ | 83% 
874 L. 
——————————M 
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cated in two cases with wound dehiscence (Table 5). 
In these two children, small intestinal loops eviscer- 
ated alongside the colostomy. 


Discussion 


This study indicates that wound dehiscence occurs 
significantly more frequently in males than in females; 
the relationship between respective wound dehiscence 
frequencies is 2.6 vs. 1. There is no obvious indication 
of the cause of this phenomenon. The age distribution 
is comparable in both sexes. Predisposing diseases 
occur slightly more frequently in males than in females 
(10% difference). However, this cannot explain the dif- 
ference in wound dehiscence between both sexes. 
Moreover, analogous predisposing disorders have a 
very significantly higher frequency of wound dehis- 
cence in males (5.57%) than in females (2.77%). 
Greater physical activity contributing to male predom- 
inance has been cited.!'^ We cannot agree with this 
Statement, as the incidence of wound dehiscence in 
males is the lowest in the physically strongest and most 
active age group (between the ages of 15 and 64). It 
is also demonstrated that only in males old age (more 
than 64 years) is predisposing to wound dehiscence. 
We feel that the presence of preoperative pulmonary 
disorders, resulting in postoperative respiratory diffi- 
culties, may be an important factor in the explanation 
of these facts. 

Regarding the underlying disorder and the urgency 

. of the intervention it may be concluded that wound 
dehiscence occurs significantly more frequently after 
emergency operations and in patients with complicated 
neoplastic diseases, complicated inflammatory dis- 
eases, and also in a lesser degree in patients with bleed- 
ing or noncomplicated inflammatory disorders (excep- 
tion made for appendicitis). Neoplastic diseases, pre- 
‘operative obstruction or a localized inflammation (e.g. 
appendicitis) do not predispose to wound dehiscence. 

There is a cummulative effect when two or more 

predisposing factors are present in the same patient. 


From our results it may be concluded that the re- 
sected or opened abdominal organ is of more impor- 
tance than the localization and type of incision. It is 
generally accepted that wound dehiscence occurs fre- 
quently after epigastric surgery.?^? However, in our 
series the incidence of wound dehiscence after meso- 
and hypogastric surgery is significantly higher than 
after epigastric surgery. This is largely due to the fact 
that colonic surgery is performed through meso-hypo- 
gastric incisions. The use of a plastic ring wound-pro- 
tector is helpful in order to limit and prevent peropera- 
tive bacterial contamination in these cases.^?^!? [n 
the epigastrium, oblique incisions seem to be most 
advantageous. However, in our series they were mostly 
performed for biliary surgery which has one of the 
lowest frequencies of wownd dehiscence. In the meso- 
and hypogastrium, midline incisions seem to be pref- 
erable to paramedian incisions. In our series para- 
rectal incisions are of limited length and never result 
in wound dehiscence. This type of incision may be 
extended readily when necessary for adequate ex- 
posure, but may consequently result in weakness of 
the abdominal wall due to interruption of the nerve 
supply to a segment of the rectus muscle. Wound 
dehiscence occurring after transverse incisions in the 
epigastrium are always due to technical faults in our 
series (2 cases). 

In order to emphasize the importance of the above 
mentioned predisposing factors, an additional series of 
874 laparotomies, which is not included in this statisti- 
cal study, has been analyzed (Table 7). In this series 
Ventrofil plates were placed for approximately 3 weeks 
in patients presenting two or more of the following 
predisposing factors: emergency intervention, male 
(especially with restricted pulmonary function), more 
than 64-years-olds A comparison of the percentage of 
wound dehiscence in this series with the results ob- 
tained in a laparotomy group operated upon by the 
Same surgical team and with the overall results re- 
ported in this study is shown in Table 7. It is obvious 
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that, statistically, a very significant reduction of the 
incidence of wound dehiscence after.emergency lapa- 
fotomies has been obtained by this measure, resulting 
in a decrease of the general percentage of wound de- 
hiscence. This is clearly different from the results ob- 
tained in a previous randomized study? indicating that 
the preventive use of separate wire retention sutures in 
an unselected laparotomy group is of no benefit. As 
a consequence it may be concluded that extrapreven- 
tive measures have to be taken at the time of wound 
closure only in patients presenting predisposing factors. 
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Splenorenal Arterial Anastomosis for 


In properly selected patients, the benefits of renal artery 
reconstruction for renovascular hypertension have been clearly 
established. Disagreement remains, however, regarding the 
optimal technique. For most types of left-sided lesions, a 
splenorenal arterial anastomosis offers decided advantages. 
Only a single suture line is required and autogenous 
arterial tissue is employed. Difficulties with a diseased 
aorta are avoided. The procedure is particularly suitable 
for a staged approach to bilateral disease or in reopera- 
tion for failed prior reconstructions. Our experience with 
this procedure in 19 patients is reviewed and indications for 
selection of a splenorenal anastomosis are discussed. There 
were no deaths, and a single failure due to graft occlusion (5%). 
Of the remaining 18 patients, 7 are cured and 11 are 
improved. There were no instances of postoperative renal 
failure, and renal function improved in all four patients with 
preoperative renal failure. We conclude that in properly 
selected patients this procedure is of great usefulness and 
deserves wider application. 


INCE THE FIRST SUCCESSFUL REPORT of cure of hy- 
S pertension by correction of renal artery oc- 
clusive disease over two decades ago, surgical manage- 
ment of renovascular hypertension has been applied 
with increasing frequency and success. Experience 
over this period has led to emphasis on preservation 
of renal tissue, with nephrectomy considered only as 
a last resort for a nonsalvageable kidney or a non- 
reconstructible situation. In properly selected patients, 
successful revascularization of an ischemic kidney 
currently may be expected to achieve cure or im- 
provement of hypertension in approximately 9096 
of patients.? 

Once a surgical candidate has been identified by 
both angiography and selective renal vein renin de- 
terminations, one of many available surgical pro- 
cedures must be chosen. The variety of methods is 
due in large part to wide differences in the type, 
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location, and clinical presentation of renal artery oc- 
clusive lesions. Many operative procedures are not 
applicable in all situations, and .the surgeon must 
carefully select a method of renal revascularization 
appropriate to the individual patierft. 

For almost all types of left-sided lesions. however, 
a splenorenal arterial anastomosis may be employed, 
and offers many decided advantages. Our favorable 
experience at the Massachusetts General Hospital with 
this procedure, done for selected indications, has now 
led us to regard it as our method of choice for 
left renal artery reconstrtiction, and is the subject of 
this report. 


Materials and Methods 


During the seven year period 1971-1977. spleno- 
renal arterial anastomosis was performed in 19 patients 
with an established clinical diagnosis of renovascular 
hypertension. There were 12 males and seven females, 
ranging in age from 19 to 68 years. In 12 patients, or 
two-thirds, the stenotic lesion was arteriosclerotic in 
nature, while six patients had stenoses due to fibro- 
muscular dysplasia. In one patient, hypertension was 
attributable to blunt abdominal trauma which had 
caused a circumferential tear of intima and media. 
Fourteen patients had unilateral disease of the left 
renal artery. In two of these, however, the right 
kidney was either nonfunctioning or had been pre- 
viously removed, so that the stenosis involved a 
solitary kidney. In five instances, significant bilateral 
disease involved both renal arteries. In such patients 
and in those with a solitary kidney, operation was 
often undertaken as much for preservation of renal 
function as for hypertension. Four patients had vary- 
ing degrees of overt renal failure preoperatively. 
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TABLE 1. Indications for Splenorenal Anastomosis 








Number of 
E m Patients 
1. Avoidance of diseased aorta 7 
2. Reoperation for failed aortorenal graft 2 
3. Staged approach to bilateral lesions 5 
4. Desirability of autogenous arterial tissue 5 





Indications 


A decision to employ splenorenal arterial anastomo- 
sis for renal artery reconstruction was based upon four 
major indications, as outlined in Table 1. In seven 
patients, significant arteriosclerotic disease ofthe infra- 
renal abdominal aorta was evident by clinical exami- 
nation and/or angiography, and was felt likely to inter- 
fere with a technically satisfactory proximal anastomo- 
sis for aortorenal bypass grafting. In two additional 
patients with failure of an aortorenal graft previously 
performed at other institutions, a splenorenal graft was 
chosen to avoid reoperation in the previously dissected 
aortic field. Five patients with bilateral disease under- 
went splenorenal grafting as the initial step of a staged 
approach, in order to avoid simultaneous bilateral re- 
constructions. It was felt that if a rightsided aortorenal 
grgft were subsequently required, it could be carried 
out in a clean operative field. In five remaining 
young patients the procedure was selected because of 
desire to employ autogenous arterial tissue because of 
the patients' long life expectancy. 


Technique 


A low left thoracoabdominal incision was employed 
in all patients. The patient's left side is elevated 
approximately 45° and incision carried into the 
ninth interspace. Rib resection is generally unneces- 
sary. The spleen and distal pancreas are mobilized 
medially, and the splenic artery identified as it 
courses along the superior aspect of the pancreas. 
Dissection of the splenic artery is begun in approxi- 
mately its midportion, where it is divided and mobilized 
centrally toward the celiac axis. The distal splenic 
artery is left undisturbed, being more frequently tor- 
tuous and of smaller caliber and therefore less suitable. 
Furthermore, use of the distal artery will usually result 
in redundancy and thereby increase the likelihood of 
kinking or other technical problems. The spleen is left 
in situ, being nourished by branches of the gastro- 
epiploic and short gastric vessels. * e 

The splenic artery is mobilized centrally to achieve 
sufficient length for gentle curvature without redun- 
dancy to the level of the renal artery, which 
usually lies 5-7 cm inferiorly. Locally instilled hepa- 
rin solution is utilized without systemic heparinization. 
Frequently, the splenic artery will go into severe 
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spasm during its manipulation. This may be overcome, 
however, by gentle dilatation with a balloon embolec- 
tomy catheter or graduated smooth-tipped probes. 

The left renal vein is next identified in the 
retroperitoneum, mobilized, and retracted inferiorly. 
The renal artery lies just superior and deep to the 
vein. The artery is ligated near its origin from the 
aorta and then divided. The diseased segment is re- 
sected and carefully preserved for pathologic examina- 
tion. A 12-F catheter is then inserted into the distal 
renal artery and the kidney flushed with 250—300 cc 
of chilled renal perfusate, whose composition is de- 
tailed in Table 2. Twenty-five grams of Mannitol are 
also routinely administered intravenously early in the 
procedure, with Lasix given as well if a good diuresis 
is not established. 

End-to-end anastomosis of splenic and renal arteries 
is then carried out after appropriate beveling of both 
vessel ends. 6-0 Prolene suture material is usually em- 
ployed, with the suture line interrupted in at least four 
locations to avoid any ‘‘purse-string’ effect. A com- 
pleted splenorenal anastomosis is shown in Figure la. 


Results 


In the group of 19 patients, follow-up periods range 
from six to 84 months, with the majerity of the pro- 
cedures done within the past 36 months. Cure or im- 
provement in hypertension was achieved in all but one 
patient (Table 3). Not unexpectedly, of the seven 
patients considered cured, all were in the younger 
age group and all but one had stenotic lesions of a 
nonarteriosclerotic nature. Most of the patients in the 
larger "improved" category were older with arterio- 
sclerotic disease. 

Of the five patients with bilateral disease, none 
were considered cured by unilateral operation. Three 
were considerably improved, however, and with satis- 
factory control of blood pressure on relatively low 
doses of medication, repair of the contralateral right 
sided lesion has not been felt necessary. In two pa- 
tients, only modest improvement in hvpertension was 
noted, and repeat renin studies then lateralized to 
the uncorrected right side. Subsequent right-sided re- 
pair was then carried out employing an aortorenal 
saphenous vein graft in an undissected operative field. 
One of these patients was rendered normotensive 


TABLE 2. Renal Perfusion Fluid (Osm 342) 
BENE 1l1il 
| liter Ringer's lactate, chilled to 3° 
18 gm Mannitol 
20 mg Heparin 
500 mg Solu-medrol 


300 cc instilled locally into the rena! artery 


oe 
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without medication, while the other had marked im- 
provement in hypertension which was then easily con- 
trolled on lower dosages of medication. 

One graft occluded at four months, following an 
excellent initial result, and represents the single 





Fic. la. End-to-end anastomosis of splenic and renal artery, 
superior to left renal vein. The distal pancreas is elevated medially 
by retractor. 





Fic. Ib. Postoperative aortogram, demonstrating completed spleno- 
renal arterial anastomosis. 


SPLENORENAL ARTERIAL ANASTOMOSIS 


TABLE 3. Results of Splenorenal Anastomosis for 
Renovascular Hypertension 
e. 


Result Number of Patients . 
Cured* 7 
Improved* 11 
Failed | (graft occlusion) 
Deaths 0 


19 





* Cured defined as diastolic pressure 90 mm-Hg or less, without 
medication. 

* Blood pressure under better control, with reduced dosages of 
anti-hypertensive medications. 


failure in our series. In retrospect, this was felt 
attributable to excessive length of splenic artery 
utilized which presumably led to kinking and later 
occlusion. Fortunately, the kidney was salvaged and 
recurrent severe hypertension improved by successful 
reoperation. 

There were no deaths in this series, nor any 
significant postoperative complications. There were no 
instances of pancreatitis which has sometimes been 
mentioned as a hazard due to thé required mobiliza- 
tion of the distal pancreas. There were no instances 
of renal failure postoperatively. It is particularly signifi- 
cant that four patients with varying degrees of renal 
failure preoperatively all had improvement in renal 
function following successful splenorenal anastomosis. 
Two of these patients had a tight stenosis in the 
artery supplying a solitary kidney while two others had 
severe bilateral stenoses. 


Discussion 


When considering surgical correction of a clinically 
significant renal artery lesion, the surgeon has numer- 
ous options for arterial reconstruction. Because most 
procedures are not appropriate or possible in all in- 
stances, the type of lesion, its location, and the status of 
the contralateral renal artery must all be considered. 
Additionally, the existence of any other vascular lesion 
must be evaluated, particularly associated arterio- 
sclerotic disease of the abdominal aorta. 

Of the numerous available procedures, endarterec- 
tomy and aortorenal bypass grafts have been most 
widely utilized. While endarterectomy may be em- 
ployed for focal arteriosclerotic lesions, it is less well 
suited, "in our opinion, to stenoses associated with 
significant aortic arteriosclerosis, and is inapplicable in 
fibromuscular disease. 

Aortorenal bypass grafting is currently the method 
most frequently chosen for renal artery reconstruc- 
tion. Autogenous saphenous vein, hypogastric artery 
or a prosthetic graft may be employed, depending upon 
individual requirements and preference of the surgeon. 
On occasion, however, the saphenous vein may be 
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` surgically absent or inadequate in caliber, or in some 
instances may be better preserved»for possible future 
` use in aortqgoronary or femoropopliteal reconstructions. 

Autogenous hypogastric artery represents an ideal 
theoretical graft material, but its usefulness is often 
limited by associated arteriosclerotic disease and the 
requirement for dissection in a far removed operative 
field. Knitted Dacron® grafts have been successfully 
utilized by Kaufman and others,'! but do involve the 
occasional problems of prosthetic materials. Prosthetic 
grafts are also more difficult to work with techni- 
cally, particularly if a delicate anastomosis must be 
constructed to the distal aspect of a small vessel as is 
often the case with fibromuscular lesions. 

Finally, a frequent problem with any aortorenal 
bypass graft, irrespective of material chosen, is the 
presence of associated arteriosclerotic disease of the 
infrarenal aorta. In our experience, this will often 
make construction of the proximal anastomosis dif- 
ficult if not technically unsatisfactory, and may 
lead to an unacteptably high incidence of both 
early and late graft failure. Similar technical difficulties 
may also be anticipated if the aortic field has been 
previously dissected because of prior operation. 

Such limitations of aortorenal grafts led us to con- 
sider use of splenorenal arterial anastomosis for cor- 
rection of left-sided renal artery occlusion lesions. This 
procedure actually represents one of the original 
methods of renal artery reconstruction, being first 
reported, although unsuccessfully, in 1952 by Thomp- 
son and Smithwick.'* The first splenorenal grafts were 
described by Hurwitt et al. and DeCamp and associates 
in 1956 and 1957 respectively.^'? Since that time, 
scattered reports have appeared, the largest of 
which is a recent survey by Novick and col- 
leagues.!:2:45:9.11717 

The relatively infrequent use of splenorenal anasto- 
mosis may be due to the opinion of some authors 
that it is a more difficult procedure with few indica- 
tions.!!3 Our experience, however, would indicate 
that such is not the case. The use of a thoracoabdominal 
incision is preferable, in our experience, to either a mid- 
line or bilateral subcostal anterior approach used by 
others.'!:!4 The exposure afforded is excellent, which is 
often one of the major difficulties with any method of 
renal artery reconstruction. The incision is well 
tolerated by the patient and in our opinion represents 
a major factor in our good results with this procedure. 
We have not encountered undue, difficulty with the 
splenic artery itself, as has been reported by others.!!:!3 
The splenic artery will frequently go into severe 
spasm which may make it appear unsuitable. This may 
be overcome, however, by gentle dilatation. Problems 
with its tortuosity are largely avoided by employing 
only the central one-half of the vessel. In our ex- 
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perience we have rarely found the splenic artery 
involved with significant arteriosclerotic or fibro- 
muscular disease. The suitability of the splenic artery 
for grafting has also been reported in the clinical and 
autopsy experience of other investigators." 1*5 In 
this regard, however, it is of utmost importance to 
stress that good preoperative angiographic evaluation 
of the celiac axis and splenic artery is a prerequisite 
whenever a splenorenal graft is being considered. Good 
lateral and often oblique films should be obtained to 
exclude any associated lesions which might con- 
traindicate use of the splenic artery. 

The spleen may be left in situ, being adequately 
supplied by blood flow from the short gastric vessels. 
The feasibility of retaining the spleen in this procedure 
has also been reported by others.''?!*!5 There ap- 
pears to be some recent evidence that the spleen may 
be of immunologic importance even in the adult patient. 

We favor end-to-end anastomosis of the splenic and 
renal arteries, feeling this enables construction of a 
better anastomosis and provides superior flow char- 
acteristics. With proper beveling and an oblique suture 
line, size discrepancy or any tendency to stenosis are 
rarely encountered. End-to-end anastomosis is favored 
by other authors,'?!*'5 although some recommend 
an end-to-side technique.’*"! 

The use of renal perfusion fluid, originally developed 
from the transplantation experience at this institution, 
has been an important protective adjunct during the 
period of renal ischemia. Although ischemic time Is 
generally under 30 minutes, the use of such a chilled 
perfusate safely extends the period of tolerable is- 
chemia to one hour or more, if required, and we 
feel this may have contributed to the absence of any 
discernible postoperative renal failure. 

Specific advantages of this procedure are its ability 
to avoid use of a diseased abdominal aorta and its 
usefulness in a staged approach to bilateral disease. 
As discussed above, if the diseased aorta does not 
require reconstruction for associated disease, we pre- 
fer to manage left-sided renal artery lesions by spleno- 
renal anastomosis. Such an approach is represented in 
Figure 2a and 2b. If aortic disease is clinically significant, 
however, we usually advocate combined aortic recon- 
struction and aortorenal bypass grafting.? 

Similar considerations apply to reoperation required 
for previously performed aortorenal bypass grafts 
which have occluded or restenosed, or if renal artery 
reconstruction is required following prior aortic graft- 
ing. Technical difficulties are best avoided by a thoraco- 
abdominal approach to the left retroperitoneum in à 
fresh operative field. Representative angiograms of this 
type are shown in Figures 3a and 3b. 

Splenorenal anastomosis is particularly well suitec 
for use in patients with bilateral disease. Such pa 
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tients represent considerable management problems, 
as renin determinations frequently fail to lateralize 
to one side and it is often difficult to determine the 
more important stenosis. We are most reluctant to 
carry Out simultaneous bilateral renal artery recon- 
structions, however, as we feel this increases the 
magnitude of the procedure considerably and is as- 
sociated with a much greater possibility of a period 
of postoperatively renal dysfunction. Dean and his 
colleagues have reported their experience with bi- 





FiG. 2a. Preoperative aortogram showing tight left renal artery steno- 


sis in a patient with associated arteriosclerotic disease of the aorta. 





Fic. 2b. Postoperative aortogram following splenorenal anastomosis 
done to avoid the diseased aorta. 


SPLENORENAL ARTERIAL ANASTOMOSIS 





FiG. 3a. Preoperative aortogram in patient with severe hyper- 
tension and renal failure. Simultaneous bilateral aortorenal grafts 
had been performed at another hospital, with occlusion of the right 
and suture line stenosis of the solitary left kidney. 





FIG. 3b. Splenorenal amastomosis to the solitary left kidney achieved 
relief of hypertension and improvement of renal function. 


lateral stenoses, and have demonstrated a significantly 
greater incidence of renal failure and technical graft 
failures when bilateral simultaneous renal artery pro- 
cedures are elected. Such considerations have 





Fic. 4a. Preoperative arteriogram in patient with severe bilateral 
stenoses and malignant hypertensien. 





Fic. 4b. Postoperative study following staged bilateral reconstruc- 
tion, demonstrating patent left splenorenal and right aortorenal 
grafts. Cure of hypertension was achieved. 


prompted us to often utilize a staged approach, 
with splenorenal anastomosis done initially to correct 
the left-sided lesion while preserving an undisturbed 
operative field if a subsequent right-sided repair proves 
necessary. Such a staged approach is represented in 
Figures 4a and 4b. 

A final indication for this procedure is a desire to 
employ autogenous arterial tissue for the renal artery 
reconstruction. This has particular* importance, we 
believe, in the young patient in whom a reconstruc- 
tion must function reliably and without deterioration 
over the long life expectancy of the patient. 
While a hypogastric artery segment may be employed 
in such instances, we believe that the splenic artery 
may be more easily and appropriately used for left- 
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sided operation. It does not require dissection in a far 
removed operative field and has a further advantage 
that only a single suture line is necessary. The splenic 
artery is almost always suitable, particularly in the 
young patient. 

In conclusion our favorable experience with this pro- 
cedure and its many advantages have led us currently 
to regard it as the procedure of choice for surgical 
correction of left renal artery lesions, and we would 
advocate its more widespread use. 
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Intrapericardial Diaphragmatic Hernia in Adults 


RONALD L. MENG, M.D., ALBERT STRAUS, M.D., PH.D., FRANK MILLOY, M.D., 


Intrapericardial diaphragmatic hernia (IDH) is the rarest type 
of adult diaphragmatic hernia. Only 28 cases have been re- 
ported. Indirect blunt trauma has been implicated in most 
cases, but one resulted from a stab wound to the anterior chest. 
Patients presented immediately or up to 20 years following 
trauma with symptoms of intermittent bowel obstruction, 
including one with strangulation, or cardiac dysfunction, in- 
cluding dyspnea, palpitations, and two patients with cardiac 
tamponade. Physical findings included bowel sounds in the 
chest, decreased heart and lung sounds, and an absent point of 
maximal cardiac impulse. Chest roentgenography usually re- 
vealed supradiaphragmatic gas shadows suggestive of bowel in 
the chest. Thorough examination of both anteroposterior and 
lateral chest roentgenograms and barium gastrointestinal series 
may provide positive diagnosis of anterior diaphragmatic 
hernia, and fluoroscopy after induced pneumoperitoneum may 
establish its pericardial involvement. Celiotomy is the preferred 
approach to surgical repair of IDH. Since the symptoms ref- 
erable to adult IDH can be incapacitating or life threatening, 
herniorrhaphy should be performed promptly upon diagnosis, 
with expectation of an uneventful recovery and negligible re- 
currence rate. 


ONHIATAL DIAPHRAGMATIC hernia in adults is 
N almost always secondary to trauma. Its incidence 
is increasing with highspeed transportation accidents 
and civilian warfare and is currently 3—7% in trauma 
victims.? Many series of diaphragmatic hernia after 
blunt and penetrating trauma have mentioned asso- 
ciated central tendon rupture and pericardial lacera- 
tion, but none has reported intrapericardial diaphrag- 
matic herniation of abdominal viscera (IDH). 

Only 26 cases of adult IDH have been reported in 
the English literature (Table 1). It is not a variety of 
Morgagni's hernia,* but is instead a sacless hernia 
directly through a rent in the pericardial portion of the 
diaphragm's central tendon. Because complications of 
IDH may be life-threatening, surgical repair is desir- 
able. Since the defect is anterior in location, covered 
superiorly by the heart, and usually unassociated with 
pleural involvement, repair is best performed trans- 
abdominally. Thus, it is important to secure the cor- 
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rect diagnosis preoperatively. This can be accom- 
plished by appropriate awereness of its possibility and 
proper roentgenographic examination. In order to 
facilitate future diagnosis and treatment of this increas- 
ingly more frequent injury, we present two additional 
cases of adult IDH supplemented by a review of those 
previously reported. E 


Case Reports 


* 

Case 27. An 85-year-old man presented in the emergency room with 
symptoms and physical findings suggestive of acute cholecystitis. 
Incidental findings included bowel sounds and diminished breath 
sounds in the anterior cheste Chest roentgenography revealed 
multiple gas shadows overlying the cardiac silhouette on both antero- 
posterior and lateral views (Fig. 1). The tentative diagnosis of 
IDH was confirmed at fluoroscopy, where ingestion of Gastro- 
grafin revealed that the fundus of the stomach was supradiaphrag- 
matic, well anterior to the esophageal hiatus, and within the peri- 
cardial cavity (Fig. 2). The patient underwent surgery for suspected 
cholecystitis and coincidental IDH. 

After midline celiotomy the inflamed gallbladder was removed. 
Dissection of mild adhesions to the parietal pericardium allowed 
withdrawal of the body of the stomach, the omentum, the entire 
transverse colon, and loops of jejunum from the pericardial cavity 
through a 10 cm transverse rent in the anterior portion of the peri- 
cardial diaphragm. The heart was directly exposed after reduction 
of the hernia contents; there was no peritoneal sac. The defect had 
thickened, fibrotic edges and was limited solely to the pericardial 
diaphragm, without pleural involvement. It was primarily closed 
with interrupted Tevdec® sutures. 

Postoperative serial chest films revealed slow resolution of 
pneumopericardium such that by the sixth postoperative day the 
cardiac silhouette was normal. The postoperative course was un- 
eventful and there was no recurrence during a five year follow-up. 
After subsequent questioning the patient revealed that approximately 
20 years earlier he had sustained multiple injuries in a severe fall. 

Case 28. Serial chest *roentgenograms of a 41-year-old man who 
had been treated in a sanitarium for pulmonary tuberculosis demon- 
strated markedly improved lung fields but also a variable cardiac sil- 
houette (Fig. 3). In all films, the abnormality was limited to the heart 
shadow (Fig. 4), and subsequent barium upper gastrointestinal study 
demonstrated the stomach within the pericardial cavity. 
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TABLE 1. Twenty Eight Cases of Adult Intrapericardial Diaphragmatic Hernia 








Li 
Anatomy 
Š Clinical Data 
Pa- Loca- Surgery 
tient Pertinent ations = ———————— 
Num- Age Pertinent Physical History (Fig. Preoperative 
ber Author (Years) Sex Symptoms Abnormalities of Trauma Roentgenography Contents 5) Diagnosis Incision 
ei ieee en ene ne ee ae da MEME c a p 
l DeCardenal, 58 M Vomiting ? None None Omentum 9 9 9 
et al.'* 1903 Colon 
(strangu- 
lated) 
2 Martland*® 70 Dyspnea Absent PMI, None None Omentum G Autopsy 
1909 | HT Colon 
Stomach 
3 Keith** 1910 50 ? ? ? ? Omentum ? Autopsy 
4 47 ? ? ? 4 Omentum ? Autopsy 
5 O'Brien?! 1939 63 ? ? ? ? Omentum J Autopsy 
Liver 
6 Astrup, et al.” 50 Pain Bowel sounds over None PAL: intrapericardial Omentum C IDH Abdomen 
1951 Dyspnea precordium, gas shadows Colon 
. Absent PMI, LGI: IDH 
| HT 
7 Crawshaw’? 48 Vomiting, Absent PMI, Blow to right chest PAL: left chest gas Omentum G DH Left chest 
1952 : Retrosternal gurgle, | HT | year prior shadows Colon 
Weight loss, UGI: DH Stomach 
Dyspnea, Jejunum 
e. Palpitations 
8 Brookes” 1965 48 Vomiting, None Hit by bus | year PAL: left chest gas Omentum E DH Left chest 
Retrosternal gurgle, prior, multiple shadows Stomach 
Dyspnea, trauma 
Palpitations 
E 
9 Stein, et al.** 45 Pain, | HT Auto accident PAL: enlarged heart, Omentum G DH Left chest 
1953 Dyspnea, 3 years prior, left chest gas Colon 
Palpitations multiple trauma shadows 
UGI, LGI: DH 
* 
10 Rodgers, 53 Pain, ? Auto accident | year PAL: left chest gas Omentum E DH Left chest 
et al. 1957 Left chest ''Flopping ` prior, multiple shadows Colon 
trauma UGI: DH Stomach 
Liver 
11 Smith, et al.” 34 Vomiting None Auto accident 7 PAL: left chest gas Omentum D DH Left chest 
1958 years prior, shadows Colon 
multiple trauma Liver 
Jejunum 
12 Moore?’ 1959 66 Pain, | BS Auto accident | year PAL: left chest gas Omentum I DH Left chest 
Vomiting, left chest prior, multiple shadows Stomach 
Dyspnea, trauma Liver 
Jejunum 
13 Robb?* 1963 72 Pain, None Two severe falls 22 PAL: left chest gas Omentum G DH Left and 
Retrosternal gurgle, years prior, shadows Colon right 
Weight loss, multiple trauma UGI: DH Stomach chest 
Palpitations 
14 Wren, et al.** 56 Pain, Bowel sounds Struck by falling PAL: left chest gas Omentum B DH Abdomen 
1963 Vomiting, & | BS tree, acute, shadows, Colon 
Dyspnea left chest multiple trauma UGI: DH 
15 Herman, 38 Pain | BS left chest Auto accident, acute PAL: elevated left Omentum B IDH Abdomen 
et al.** 1965 multiple trauma hemidiaphragm Colon 
UGI: DH Stomach 
e Pneumonperitoneum: Liver 
IDH 
16 Nelson”? 1966 61 Pain n ? Auto accident | year PAL: intrapericardial Omentum J IDH Left ches 
. prior, multiple gas shadows Stomach 
trauma UGI: IDH 
17 Davis'? 1968 17 Pain ? Hit by auto, acute, PAL: left chest gas Omentum E IDH Abdomen 
Dyspnea multiple trauma shadows Colon and lef 
UGI: IDH chest 
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TABLE 1. (Continued ) 
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e Anatomy 
Clinical Data 
Pa- Loca- * Surgery . 
tient Pertinent ation 
Num- Age Pertinent Physical History (Fig. Preoperative M 
ber Author (Years) Sex Symptoms Abnormalities of Trauma Roentgenography Contents 5) Diagnosis Incision 


eee 


18 Beddingfield® 25 M Pain, Bowel sounds over Stab wound PAL: normal Omentum B Cardiac Left chest, 
1968 Dyspnea precordium, rigid anterior midchest, Jejunum tamponade, abdomen 
abdomen, cardiac acute perforated 
tamponade abdominal 
viscus 
19 Wetrich, 52 Pain, Bowel sounds over Auto accident, PAL: enlarged heart  Omentum F DH Left chest 
et al.*5 1969 Dyspnea precordium acute, multiple UGI: anterior DH Stomach 
trauma 
20 18 Vomiting Chest wall Auto accident, PAL: left chest gas Omentum E IDH Abdomen 
ecchymosis acute, multiple shadows Stomach 
trauma UGI: IDH 
21 Bank, et al.* 62 Pain, i HT, bowel sounds Auto accident 1 year PAL: intrapericardial Omentum H IDH Left chest 
1971 Vomiting, over precordium prior, multiple gas shadows Colon 
Dyspnea trauma UGI, LGI: IDH Stomach 
22 Coats, et al." 41 Dyspnea None Hit by car, acute, PAL: left chest gas Omentum A DH Left chest 
1972 multiple trauma shadows Colon 
Stomach 
Liver 
Spleen z 
23 Haider, et al.*° 28 Pain, Absent PMI None PAL: enlarged heart Omentum J Pericardial Left chest 
1973 Weight loss angiocardiography E mass and ab- 
— mass within domen 
pericardium 
24 Borrie, et al.’ 42 Pain, Shock, rigid Struck by falling PAL: left chest gas Omentum H DH Left chest 
1974 Dyspnea abdomen crane, acute, shadows Stomach 
multiple trauma t 
25 37 Comatose | BS left chest, Auto accident, PAL: left chest gas Omentum H DH Left chest 
rigid abdomen acute, multiple shadows Stomach 
trauma 
26 Melzig, et al.?* 10 Comatose | BS left chest Hit by car, acute, PAL: elevated left mentum H DH Abdomen 
1976 multiple trauma hemidiaphragm, 
gas shadows & 
Levine tube in left 
chest 
27 Meng, et al. 85 None Bowel sounds over Severe fall 20 years PAL: intrapericardial Omentum C IDH Abdomen 
1978 precordium prior, multiple gas shadows Colon 
trauma UGI: IDH Stomach 
Jejunum 
28 41 None Bowel sounds over Hit by auto 10 years PAL: variable cardiac Omentum C IDH Abdomen 
precordium prior, multiple silhouette, intra- Colon 
trauma pericardial gas Stomach 
shadows Liver 
UGI: IDH 


phragmatic hernia; PAL = chest roentgenogram; UGI, LGI = upper and lower gastro- 
intestinal series; | BS = decreased breath sounds. 


Abbreviations: M = male; F = female: PMI = point of maximal cardiac impulse; 
| HT = decreased heart tones: IDH = intrapericardial diphragmatic hernia; DH = dia- 


Midline celiotomy disclosed a large anterior diaphragmatic defect 
which was traversed by the body of the stomach, the omentum, the 
transverse colon, loops of jejunum, and the left lobe of the liver. 
Upon reduction of these organs it was clear that the hernia com- 
municated solely and directly with the pericardial cavity. There was 
no sac, but massive adhesions. The defect was closed by interrupted 
silk suture. 

The postoperative course was uncomplicated and no recurrence 
developed during a six year follow-up. The patient subsequently dis- 
closed that after being hit by a car approximately 10 years earlier he 
had been hospitalized for coma and multiple fractures. 


Review 


Although Guthrie! noted a traumatic peritoneoperi- 
cardial eommunication in a soldier who died in the Bat- 
tle of Waterloo, DeCardenal, Grenier, and Bour- 
deron™ were the fisst to report and fully describe adult 
IDH. The patient was operated for a bowel obstruc- 
tion and underwent removal of strangulated colon from 
the pericardium. In 1909, Martland2> reported the first 





of four autopsy cases revealing IDH. He proposed 
faulty development of the septum transversum as the 
etiology, and the discovery of several animal exam- 





Fic. 2. The lateral Gastrografin upper gastrointestinal roentgeno- 
gram reveals the supradiaphragmatic portion of the stomach anterior 
to the esophageal hiatus and overlying the cardiac silhouette (pa- 
tient 27). 
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Fic. |. The anteroposterior 
and lateral plain chest roent- 
genograms reveal multiple 
gas shadows overlying the 
cardiac silhouette (patient 
21). 


ples?! supported this theory. In 1951, however, Astrup 
and Zeisler,? reporting the first case preoperatively 
diagnosed and successfully repaired, assumed trauma 
as the etiology despite lack of compatible patient 
history. The following year Crawshaw” reported the 
first case of adult IDH after documented trauma, and 
since then. all but one of the 19 reported IDH have been 
associated with prior trauma. The addition of our two 
cases brings the total number of reported adult IDH 
to 28. 


Etiology and Pathophysiology 


Trauma is the major and perhaps only cause of adult 
IDH. Twenty of the 28 patients had suffered blunt 
trauma: deceleration injuries during transportation ac- 
cidents in 15, severe blows to the chest in three, and 
severe falls in the remaining two. An additional patient 
had sustained an anterior chest stab wound. The re- 
maining seven cases included three autopsy studies 
without medical histories and one other autopsy study 
and three successfully treated patients in whom no 
history of prior trauma could be elicited. 

Traumatic rupture of the diaphragm depends on 
diaphragmatic anatomy and type of injury. The dia- 
phragm is covered inferiorly by peritoneum except at 
the bare area of liver and superiorly by pleura except at 
the pericardium. The right and left leaves are composed 
of muscle, but the central tendon, which is variable in 
size and shape, is composed of strong decussating 
fibers. 

The force of blunt abdominal trauma is transmitted 
through the viscera to the diaphragm.” Most diaphrag- 
matic hernias occur on the left because the stomach, 
spleen and left kidney offer less protection than the 


` tient 28). 
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Fic. 3. The cardiac sil- 
houette varies in contour 
and content on serial 
anteroposterior chest films 
(patient 28). 





liver and right kidney. IDH is even less frequent than 
right diaphragmatic hernia because of the additional 
force absorption by the heart and the extra toughness 
of the pericardial diaphragm.?? Anteroposterior or 
lateral compression of the chest may cause shearing of 
the diaphragm at the left parapericardial area?? since the 
insertion of diaphragmatic muscle onto central tendon 
Is comparatively weak. 

IDH after blunt trauma may occur as part of massive 
bilateral diaphragmatic disruption, as extension of a 
tear of either hemidiaphragm, or as an isolated injury 
(Fig. 5). The consistent involvement of the left central 
portion of the pericardial diaphragm suggests a com- 
mon site of potential relative weakness. Shifting of the 
abdominal viscera may in some Way increase the sus- 
ceptibility of this area to injury. Certainly powerful 


Fic. 4. The anteroposterior 
and lateral plain chest roent- 
genograms reveal multiple 
gas shadows and homoge- 
nous densities overlying 
the cardiac silhouette (pa- 
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forces must be applied to rupture the pericardial dia- 
phragm; 19 of the 20 bluntly traumatized patients sus- 
tained multiple severe injuries. . 

The mechanism of IDH following penetrating 
trauma is easier to explain. Laceration of the peri- 
cardial diaphragm may result after any stab or gun- 
shot wound of the anterior chest or epigastrium. Hov® 
ever, 95% of patients sustaining pericardial laceration 
suffer cardiac injury as well," and many expire. Fur- 
thermore, many abdominal stab wounds which involve 
the pericardium are extraperitoneal.??? These factors 
account for the rarity of IDH secondary to penetrating 
trauma. 

In the four adults without history of trauma the IDH 
were considered congenital. Coexistent pericardial and 
diaphragmatic defects comprise one class of upper 








Fic. 5. This schematic diagram of the diaphragm as seen from the 
peritoneum reveals the locations of the reported IDH (Table 1). 
There is common involvement of the left-central portion of the peri- 
cardial diaphragm. 


celosomias, an entire spectrum of anomalies resulting 
from improper development of the cephalic fold 
somatopleure.'® An early embryologic accident pro- 
duces Cantrell’s pentalogy.?* consisting of sternal, 
abdominal wall, pericardial, diaphragmatic and cardiac 
malformations, and later embryologic errors produce 
omphalocele and pleuropericardial and peritoneoperi- 
cardial defects in any combination.!5!7** 

Several neonates!9?:152444247 and a five-year-old'* with 
IDH have been reported, and all of these patients 
were highly symptomatic very early in life. It seems 
unlikely that the IDH in the four patients without 
histories of trauma could be asymptomatic for 28-70 
years, and it has been suggested that these histories 
might be incomplete or that the responsible traumatic 
events might have been so mild as to be forgotten. 
Rarely, diaphragmatic hernias have been reported after 
such mild mishaps as stumbling without falling.? How- 
ever, Bochdalek hernias have been reported in adults 
who had been asymptomatic for many years,?? and our 
85-year-old patient (case 27) had been asymptomatic 
for 20 years after his injury. Thus, the congenital 
etiology of IDH in adults must be accepted; the lack of 
a history of trauma should not rule out IDH.” 

Regardless of the cause of the defect, pericardial 
diaphragmatic rupture allows free transmission of the 
negative pleural pressure to the peritoneum. The result- 
ing gradient, though only 7—20 cm of water at rest, in- 
creases greatly during vigorous respiratory effort and 
encourages herniation.??? Although' small tears may 
heal, larger tears are usually filled initially with omen- 
tum, which prevents healing and initiates stretching of 
the defect and the pericardial sac. This enlargement 
allows further herniation and further enlargement. Pa- 
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tients with isolated IDH who were immediately diag- 
nosed had half as many organs herniated as did those 
who were diagnosed after one year. Huge tears, how- 
ever, allowed immediate multiple organ herniation. 

Omentum was present in all IDH and was the only 
content in four patients. Transverse celon and stomach 
were each herniated in half the cases, jejunum in a third, 
and left lobe of liver in a fifth. In a single patient the 
spleen was herniated. Since the pericardial diaphragm 
is a tightly-fused single layer, laceration involves its full 
thickness and allows sacless herniation. Adhesions 
were encountered in most chronic hernias. 


Clinical Manifestations 


The clinical manifestations of adult IDH depend on 
herniation of abdominal viscera. In the acute phase 
(from injury through apparent recovery) other more ob- 
vious injuries usually take priority, and the IDH may 
be overlooked. Only ten of the 21 adult IDH secondary 
to documented trauma were discovered during this 
phase. The related symptoms in eight patients were 
nonspecific, including chest or abdominal pain (75%), 
dyspnea (7596), or vomiting (25%), and the remaining two 
patients were comatose. Physical examination was 
unhelpful in two patients, but bowel sounds in the chest 
and decreased breath sounds provided diagnosis of 
diaphragmatic hernia in the others. One patient raised 
suspicion by his markedly scaphoid abdomen. Another 
patient (case 18) exhibited cardiac tamponade and 
bowel sounds in the chest after an anterior chest stab 
wound. Diaphragmatic hernia and hemopericardium 
were diagnosed, but pericardiocentesis failed to obtain 
fluid or relieve the tamponade. During subsequent 
induction of general anesthesia, the patient sustained a 
cardiac arrest which promptly responded to external 
cardiac massage. After removal of jejunum and omen- 
tum from the IDH, the failure of pericardiocentesis 
and the success of sternal compression in the reduction 
of the tamponading hernia became obvious. 

Certainly early misdiagnosis can occur despite a high 
index of suspicion and thorough investigation. A pa- 
tient with a tiny IDH containing only omentum, for 
example, could be free of symptoms, physical findings, 
and perhaps even roentgenographic abnormality. 
Thus, certain patients enter the interval phase of IDH, 
which is characterized by relatively stable hernia con- 
tent and variable intermittent symptomatology. In 
these 11 patients the onset of symptoms varied from 
one to 20 years after injury. According to the size and 
content of the hernia, symptoms were occasionally ab- 
sent (two patients), but usually were incapacitating Or 
even life-threatening. Gastrointestinal complaints in- 
cluded epigastric pain (55%), intermittent vomiting 
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with or without distension (45%), "'flopping"" or gur- 
gling in the chest (36%), and weight loss (18%). The 
pains were often aggravated by eating and alleviated by 
belching or vomiting because of visceral distension 
from transient obstruction with subsequent improve- 
ment. Cardiac compression resulted in palpitations and 
dyspnea (45%), which were aggravated and alleviated 
in a similar pattern. Physical examination was un- 
revealing in three patients, but in the remainder re- 
vealed decreased breath sounds, bowel sounds within 
the chest, muffled heart tones, and absent point of 
maximal cardiac impulse. During an obstructive 
episode, the physical findings varied according to the 
level of obstruction: distension was absent if the 
stomach or proximal jejunum was obstructed, but quite 
marked if the transverse colon was involved. 


Diagnosis 


Patients with IDH have often been misdiagnosed 
with unfortunate results. One patient (case #9) be- 
came a cardiac cripple because of the misdiagnosis of 
ischemic heart disease. Another (case 2) expired be- 
cause of cardiac tamponade misdiagnosed as severe 
organic heart disease. Finally, one patient (case 1) ex- 
pired despite removal of strangulated colon from the 
IDH. 

Suspicion of IDH based on history and physical 
examination demands investigation. Subsequent diag- 
nostic studies must take an appropriate place with 
diagnosis and treatment of coexistent injuries, but the 
complications associated with IDH make its diagnosis 
mandatory. 

Although IDH was preoperatively diagnosed in only 
eight of the 22 patients, roentgenographic evidence of 
IDH had been present retrospectively in nearly all. 
Since IDH is simply a variant of and may indeed be 
associated with intrapleural diaphragmatic hernia, the 
criteria for roentgenographic diagnosis are similar.? 
Extraneous gas bubbles or homogenous densities 
within the heart shadow on anteroposterior and lateral 
plain films may cause apparent pneumopericardium or 
variable cardiac silhouette. The tip of a nasogastric 
«tube may rest within a supradiaphragmatic portion of 
the stomach overlying the cardiac silhouette, and 
barium upper and lower gastrointestinal fluoroscopy 

may demonstrate opacification of intrapericardial 
" organs. Despite these procedures, however, the intra- 
pericardial nature of a diaphragmatic hernia may re- 
main unclear if only omentum is herniated, for exam- 
ple. In this instance, induced pneumoperitoneum may 
successfully reveal peritoneopericardial communica- 
. tion by causing pneumopericardium.?? This technique, 
however, carries the risk of pneumothorax, since asso- 
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ciated pleural tears are not uncommon, and is rarely 
necessary. 
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e . * . . 
Pericardiocentesis might obtain gastrointestinal con- - 


tents or no fluid at all.??^ If IDH is considered, peri: 
cardiocentesis is contraindicated, and if done for relief 
of tamponade, its failure should suggest IDH. Other 
procedures such as cardiac angiography, catheteriza- 
tion, echography, and phonography have failed to aid in 
diagnosis of IDH .?? 

The main differential diagnosis is Morgagni's her- 
nia,*' a true hernia of the anterior mediastinum without 
pericardial involvement. It can be ruled out by its lack 
of conformity to the pericardium or by lack of pneumo- 
pericardium after pneumoperitoneum. Other rare. 
similarly-appearing conditions include esophago-, 
gastro-, and enteropericardial fistulas,* tracheoperi- 
cardial fistulas,?9 subphrenic abscess? ruptured into 
pericardium, pericarditis,** pericardial cyst,* absent 
pericardium,” and pericardiopleural laceration. 172! 


Treatment 


Whereas there is debate regarding the most ideal 
approach for repair of acute and chronic intrapleural 
diaphragmatic hernias, certainly the best approach for 
repair of IDH is transabdominal. The transthoracig 
approach for IDH repair necessitates cardiac displace- 
ment and incision of the lateral pericardium and hemi- 
diaphragm. Furthermore, IDH has been completely 
overlooked at thoracotomy.??? The transabdominal ap- 
proach provides direct exposure and thorough exam- 
ination of the abdominal viscera. Its only disadvan- 
tage is the difficult exposure of the right hemidia- 
phragm should it require repair, in which case right 
thoracotomy may be required. This preferred approach 
makes preoperative distinction between chronic intra- 
pleural and intrapericardial diaphragmatic hernias very 
important. 

Repair is effected by closure of the defect with non- 
absorbable suture. Bolsters of Teflon*,!! pericardium,® 
or fascia lata'??5 have been occasionally used, but the 
pericardial diaphragm can be satisfactorily sutured 
primarily. No patient other than case 1 died, and there 
Were no recurrences. 

The ease of repair, low complication rate. and lack 
of recurrence certainly justify correction of the defect, 
which otherwise could cause severe and possibly fatal 
consequences. 
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Sutures removed 72 hours postoperatively. 


Steri-Strip? Skin Closures make suture removal possible 
at a point that is most beneficial to the wound— 72 hours 
bostoperatively.?: 3 
he early removal of sutures and replacement with 
Steri-Strip Skin Closures: 
reduces adverse cosmetic results (needle puncture 
marks and crosshatching) and produces a finer scar. 
enhances wound healing by enabling the skin to de- 
velop tensile strength faster.* 
reduces infection potentiation 
provides extended firm wound support 
affords greater patient comfort 


ree Wound Support Kit 

our personal Wound Support Kit is now available. Sim- 
bly return the attached card or contact your 3M Surgical 
Products representative. 
Dffer Limit: 1 Free Wound Support Kit. Good in U.S. only. 
Differ expires December 31, 1979. 


surgical Products Division /3M 
555-IN, 3M Center 
5t. Paul, MN 55101 


DES-911 


38 days postop. 


REFERENCES: 
1. Edlich RF, Rodeheaver G, Kuphal J, deHoll JD, et al: Technique of closu 
Contaminated wounds. J Am Coll Emer Phys 3:375-381, 1974. 


2. Brunius U, Akren Chr: Healing impairment of skin incisions closed with 
sutures. Acta Chir Scand 135:369-381, 1969. 

3. Lewis JR, Jr: Facial scars resulting from vehicular accidents. Clinics in Pla 
Surgery 2:143-166, 1975. 

4. Forrester JC, Zederfeldt BH, Hayes TL, Hunt TK: Wolff's Law in relation to t 
healing wound. J Trauma 10:770-779, 1970. 
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Potent - Dependable -Analgesic 


brand of . equivalent to 50 mg base 


DenitaZoclne HCI «s ve 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain." 


* All patients were suffering from moderate or se- 
vere pain. 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. 


* Although aspirin, dextropropoxyphene, and penta- 
zocine produced significant relief from pain, penta- 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


* Side effects were recorded for 16 patients: in the 
aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextsopropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 
ness. 


* Pentazocine should be an oral analgesic of choice 
for treatment of postoperative pain. 


The combined agonist/antagonist properties of Talwin 50 make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a 


psychiatric nature. Even the most acute CNS reactions 


—hallucinations (usually visual) —have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin 50. 





brand of 


. equivalent to 5O mg base 


Dentazocine HCI «sv 


1 or 2 tablets every three or four hours. 
"Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2:149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 
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i Talwin 50 


. equivalent to 50 mg base 


Dentazocine HCI «es 


E brand of 


Relieves pain of a moderate to severe nature. 
Usual initial adult dose is 1 tablet every 3 or 4 hours. 


Please consult full presqiibing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contyaindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parent&ral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
while receiving TALWIN 50 orally. There have been rare reports 
of possible abstinence syndromes in newborns after prolonged 
use of TALWIN 50 during pregnancy. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avoid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
TALWIN 50 should be administered to preengnt patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


| (Winthrop) 


T Winthrop Laboratories New York, N.Y. 10016 





Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive Cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALWIN 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepatic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: 

Reactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion: and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache; 
infrequently weakness, disturbed dreams, insomnia, syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor. irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. Allergic: infrequently rash; 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression. urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (SO mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should not exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is not subject 
to narcotic controls. 
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UP-TO-DATE CUMULATIVE INDEX 








A Journal of the American Cancer Society, Inc. 





TEN-YEAR CUMULATIVE INDEX OF SUBJECTS AND AUTHORS 
VOLUMES 18-34. JANUARY 1965-DECEMBER 1974 


The 10-year Cumulative Index to CANCER, printed in an easy-to-locate format is a convenient useful 
reference to the findings and developments in cancer as published in this official publication of The 
American Cancer Society during the years 1965 through 1974. 

Completely cross-referenced, the key indexing words are those of the Medical Subjects Headings 
(MESH) of the National Library of Medicine. -" 
In the Subject Index, under appropriate category headings set in bold face type, the complete title to 
each article is listed followed by author's name in parentheses, and the specific volume, page citation. 
Over 25,000 subject entries are included. 

The Author Index, comprising some 10,000 entries, lists the principal author/s for each article and also 
cites volume and page location of the article. 

In 328 pages, 7'% x 1014, the outward appearance of the Cumulative Index matches that of the 
Journal CANCER itself. Price postpaid is $25.00 per copy. U.S., $26.00 all others. 






CANCER ` 
J. B. Lippincott Company 







Attn. J. W. Bradley, Circulation Manager 
East Washington Square, Philadelphia, Pa. 19105 







Please send — copies of CANCER's Ten-Year Cumulative Index (1965-1974), at 
$25.00 per copy postpaid U.S. ($26.00 all others). 









[] Payment herewith [] Send Invoice 


Name eee 
(Please Print) > 


Address 
CC cR RR 
City/State/Zip 
MMC IC ERR RERO 

















- = 


> 
122 QS EUNT S E ENTE Io jr ois ae orem ees RM 








... .: Four Discoveries I nat . 


^. "Changed Medical History 





Reprinted from Letters to the Editor, JAMA." 
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Ve have reprinted the above letter to the 
ditor of JAMA because we believe it should 
e seen by every physician concerned 

vith the nutritional status of hospitalized 
xatients. The letter writer ranks hyper- , 
limentation with some of the monumental 
nedical discoveries of the past anesthe- 
‘ia, antisepsis and antibiotics. Few who 
ave witnessed the lifesaving benefits of 
his technique would argue the point. 


Ne at USV are proud of our continuing role 
n hyperalimentation through the develop- 
nent and refinement of the comprehensive 
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(9 ^* Stevens JC: Surgical Nutrition: The Fourth Coming, reprinted from Letters to 


the Editor. JAMA 239:192, 1978. 

1. Dudrick SJ, Wilmore DW, Vars HM, et al: Long-term parenteral nutrition 
with growth, development and positive nitrogen balance. Surgery 
64:134-142, 1968. 

multivitamin infusion M.V.I^, as well as 

sponsorship of research and educational 


programs in parenteral nutrition. 


Tolearn how hyperalimentation may reduce 
morbidity and mortality in a wide variety of* 
clinical situations, just write us on your ` 
letterhead requesting a comprehensive 
monograph, tape-cassette program and/ol 
film on the subject. 


USV Laboratories, Division 
USV Pharmaceutical Corp f 


LABORATORIES Tuckahoe, New York 10707 s 


HYPERALIMENTATION 5 MME ag 











E WENN (Muli-Viami Infusion) 


Each 10 cc. ampul* or 5 cc. Concentrate vial++ 


provides: 

anja ay. >i O DENE 500 mg 
INI ANE E 10,000 I.U 
Vitamin D* (ergocalciferol)................... 1,000 I.U. 
Numine HO B, us eren nerit 50 mg. 
IDOL IBI au rr ee 10 mg. 
Pyridoxine HCI (Be) -n 15 mg. 
durus it TE RR 100 mg. 
Dexpanthenol......................ssssses 25 mg 


Vitamin E* (dl-alpha tocopheryl acetate)......5 |. U 


*With sorethytan laurate 1%, sodium hydroxide 
176, butylated hydroxytoluene 0.00396, butylated 


hydroxyanisole 0.000896; and gentisic acid eth- 


anolamide 276 as preservative. 


**With propylene glycol 30% and gentisic acid 
ethanolamide 2% as stabilizers and preserva- 
tives, sodium hydroxide for pH adjustment, 
sorethytan laurate 1.6% butylated hydroxy- 
toluene 0.006%, butylated hydroxyanisole 


0.0015%. 


*Qil-soluble vitamins A, D and E water Solubi- 
lized with sorethytan laurate. 


**|n Concentrate as riboflavin-5-phosphate. 


BRIEF SUMMARY 


INDICATIONS: in emergency feedings- Surgery, 
extensive burns, fractures and other trauma, 
severe infectious diseases, comatose states, etc. 
may provoke a "stress" situation with profound 


alterations in the body's metabolic demands and 


consequent tissue depletion of nutrients. As a 
result, wound healing may be impaired, enzyme 


activity disturbed, hematopoietic tissues affected: 


hypoproteinemia and edema may appear; conva- 


lescence is thus prolonged. 


In such patients M.V.I. (administered in intra- 
venous fluids under proper dilution) contributes 
optimum vitamin intake toward maintaining the 


body's normal resistance and repair processes. 


DIRECTIONS FOR USE: M.V.I. is ready for im- 


mediate use when added to intravenous infusion 


fluids. 


For intravenous feeding, one daily dose of 10 cc. 


of M.V.l. or 5 cc. of M.V.l. Concentrate added 
directly to not less than 500 cc., preferably 1,000 


cc., of intravenous dextrose, saline or similar infu- 


Sion solutions...plasma, protein hydrolysates, etc. 
PRECAUTION: Allergic reaction has been known 


to occur following intravenous administration of 


solutions containing thiamine. 
CAUTION: Not to be given as a direct undiluted 


intravenous injection as it may give rise to dizzi- 


ness, faintness, etc. 


THERAPEUTIC NOTE: Intravenous use should 
be discontinued as early as practical in favor of an 


intramuscular or oral vitamin preparation, if 


deemed advisable. 


HOW SUPPLIED: M.V.I.— 10 cc. ampuls, boxes 
of 25 and 100 (NSN 6505-00-455-9955/NSN 


6505-00-424-9808A). 


M.V.l. CONCENTRATE—5 cc. vials, boxes of 25. 
Available in 100s only (NSN 6505-00-212- 


°6156A). 


“MUSVY 


LABORATORIES 


USV Laboratories. Division 
USV Pharmaceutical Corp 
Tuckahoe, New York 10707 


Fifth Edition A 






Rhoads 
TEXTBOOK OF 
SURGERY 


Principies and Practice 
& 


Edited by JAMES D. HARDY, M.D. 
with 279 contributors 








Although technically a Fifth Edition of Surgery: 
Principles and Practice, this revision is new in 
title, editor, contributing authors, content, ap- 
proach, and format. It has been reorganized 
into three major parts: General Principles of 
Surgical Practice; Specific Lesions and Dys- 
functions Involving Various Organs: and 
Parasurgical Considerations. 


The approach is now problem-oriented and this 
outstanding volume considers virtually all 
current problems in surgery. 


More than 270 contributors give you an 
enormous geographical and philosophical range 
in one volume. Each is well known in his field " 
and discusses management of a specific 
problem. Included in each of the hundreds of 
topics discussed are basic features of the opera- 
tion including a table of Basic facts; an overview 
of the concept under discussion: description of 
specific pathological conditions: Surgical 
history; physiology; a pathophysiological 
diagram and an anatomical sketch whenever 
feasible; many excellent illustrations of disease 
processes and treatment procedures; possible 
technical errors; safeguards; postoperative 
problems; and complications. 


2354 Pages / 1738 Illustrations / 313 Tables 
Sth Edition, 1977 / One Volume Format: $38 50 
Two Volume Format: $45.00 


Now AvailableinEitherOneorTwo Volume Form! 


Lippincott 


J. B. LIPPINCOTT COMPANY 
East Washington Square 6 Phila., Pa. 19105 


In Canada. J. B. Lippincott Company of Canada Ltd 
75 Morner Avenue, Toronto, Ontario M8Z 4X7 
Please send me 


Rhoads TEXTBOGKeOF SURGERY 
OQ 1 Vol. $3850 o 2 Vols. $45.00 














Name . | ). — 

Address . . — — CY -—- 

City - ] State | Zip |. 

O Payment enclosed O Charge and bill me 
(Save postage and handling) (Plus postage and handling) 

Also available at your medical bookstore AS 3 79 


———— — o c — — ee ae oe Qu UA (AND © om © QUUD oe aD op GARD GERD ex» oe 
. 


For 
in-Hospital 
use or 
)YKfice- Based 
Practice. 





(CPA) for Cerebral 
Vascular evaluation 


The major diagnostic CPA parame- 

ters are absence or presence of 1st 

+ and 2nd heart sounds, absence or 

oraciipdbh cH RANING presence of high-frequency content 

in systole or systole and diastole, 

and the differential character of the 

1) Normal 1st and 2nd heart sounds 1 1 three traces taken on each side. 

i no Siue mrensity) during either — re nye er at Th d lificati 

systole tet hear sound does wo il P e Tae e sensitivity, asumen 

gest abnormal carotid artery pathology. j | goann d is S 
O) is well above the capacity 
of the human ear. This allows ap- 
eae pes of bruits that cannot be 
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2) The first heart sound is obliterated; 
high frequency content is noted at the 
initiation of systole. As the lesion be- 
comes more severe the audiofrequency 
content extends over a longer portion 
of systole 


eard with a stethoscope. The ad- 
vantages of quantitation and hard 
copy are obvious. 





CPA is helpful even for the experi- 
enced examiner in identifying 
transmitted murmurs. 


3) The 1st and 2nd heart sounds are 
obliterated; high frequency content is 
observed throughout systole and ex- 
tends partially into diastole. As the 
lesion becomes more obstructive the 
audiofrequency content extends over à 
longer portion of diastole. 





— — MÀ Patient groups most often 
suggested for routine Cerebral 
Vascular Evaluation include: 


4) When the lesion becomes severe 
enough to significantly reduce blood 
velocity, turbulence is also reduced, 
and the abnormaé audiofrequency con- 
tent is lost. In this case the CPA trac- 
ings may be normal. In some patients 
the heart sound amplitude is reduced 


a) Hospital admissions over 60 
years of age. 

b) Patients undergoing 
cardiopulmonary bypass. 





















We c) Patients with as A risk 
factors for arteriosclerotic ° 
Rt: disease. 
i 
z A References, bibliography 
à and details on request. 
u) . 
o 40 e * 
2 Life Sciences Inc. 
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Awise investment 
for today’s surgeon. 


Greene & Segura: 
Transurethral Surgery 


The transurethral resection is a common procedure in the 
management of bladder neck obstruction, benign prostatic 
hypertrophy, and prostatic carcinoma. This volume provides full 
coverage of the subject of transurethral surgery, from the selec- 
tion of patients and pre-operative management, through detailed 
outlines of surgical procedures and guidelines for the manage- 
ment of early and late complications. 

Edited by Laurence F. Greene, MD, PhD, Anson L. Clark Prof. of 
Urology, Mayo Medical School; Consultant in Urology, Mayo Clinic; 
and Joseph W. Segura, MD, FACS, Assoc. Prof. of Urology, Mayo 
Medical School; Consultant in Urology, Mayo Clinic, Rochester, MN. 
About 370 pp., 215 ill. Ready soon. Order #4249-7. 


May: 
Surgery of the Veins of the Leg 


and Pelvis 
Major Problems in Clinical Surgery, 23 


This monograph provides complete and detailed information on 
the pathophysiologic aspects, diagnosis, surgical and adjunctive 
therapy of disorders of the leg and pelvis. Especial ly helpful 

for the practicing surgeon, it explicitly covers common problems 
such as varicose veins and phlebitis. The book features very 
procedural discussions of surgical techniques and offers exten- 
sive coverage of the use of angiography in diagnosis. 

Edited by Dr.med. Robert May, Fachartz fur Chirurgie, Privatkranken- 
haus der Kreuzchwestern, Innsbruck, Austria. With 9 contributors. 
Translated by Emil A. Hirsch, MD. About 225 pp. (3 pages in color). 
About $30.00. Ready soon. Order #6200-5. 


Nealon: 


Fundamental Skills in Surgery 
3rd Edition 


This book provides you with all the basic information needed to 
take care of the surgical patient. This new edition features three 
new chapters dealing with: Monitoring—how to set up and use 
electrical monitoring machines; surgical nutrition—tabular 
material on all aspects of hyperalimentation; and cancer chemo- 
therapy—agents currently in use, indications and toxicity. 
Extensively updated, the book includes the latest methods of 
burn management and numerous new illustrations. 

By Thomas F. Nealon, Jr., MD, Director, Dept. of Surgery, St. Vincent's 
Hospital and Medical Center of NY: Prof. of Surgery, New York Univ. 
School of Medicine. About 400 pp., 228 ill. Ready soon. 

Order #6699-X. 


Feldman 


Muscle Relaxants 
Major Problems in Anaesthesia, 1 — 2nd Edition 


Completely updated and greatly expanded, this new 2nd edition 
is the first book to interpret rather than to present the latest 
pharmacologic and physiologic information. And that makes it 
one of the most practical books available to today s clinical 
anesthesiologist. You'll find clear accurate coverage of many 
new agents and detailed discussion of how muscle relaxants 
produce their effect and the factors that affect dosage level and 
produce unusual response in particular clinical conditions. 
Order now! 

By Stanley A. Feldman, BSc, FFARCS, Consultant Anaesthetist, 
Westminster Hospital, Univ. of London. with a contribution by M.A. 


Skivington, FFARCS; and William K. Hamilton, MD. About 255 pp. 
lllustd. About $18.00. Ready soon. Order #3592-X. 
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Donegan & Spratt 


Cancer of the Breast 
Major Problems in Clinical Surgery, 5 
Second Edition ° 


A wealth of new material, combined with a thorough updating 
of the other chapters, makes this new second edition an even 
more valuable reference. New chapters include: Screening; 
Thermography and Xeromammography; Growth Rates: Cancer 
of the Male Breast; Chemotherapy; Reconstruction; Psycho- 
social Factors and Nursing Care. 

By William L. Donegan, MD, Prof. of Surgery, Medical College of 
Wisconsin, Milwaukee; American Cancer Society, Prof. of Clinical 
Oncology; and John S. Spratt, Jr., MD. Prof. of Surgery (Oncology), 
and Deputy Director, Cancer Center, Louisville, KY: American Cancer 
Society, Prof. of Clinical Oncology. About 590 pp. Illustd. About 
$38.00. Ready soon. Order #3140-1. 


Eiseman & Wotkyns. 
Surgical Decision Making 


Here are guidelines in algorithmic formtothe important decisions 
you must make daily. All stages of 142 common problems in 
clinical surgery are examined: diagnosis, pre-operative work-up, 
intra-operative and post-operative problems. Clearly drawn 
decision trees and concise text reveal the key signs, symptoms, 
and pre-operative tests, lab tests, and technical directions for 
each diagnostic or therapeutic step. 

By Ben Eiseman, MD, Prof. of Surgery; and Roger S. Wotkyns, MD, 
Assoc. Prof. of Surgery; both of Univ. of Colorado Medical Center. 
319 pp. 152 graphs. $27.00. July 1978. Order #3343-9. 
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CITY 


.] check enclosed 
(Send postpaid) 


STATE ZIP 


[] bill me Prices differ outside US 
(plus postage andare subject to change 
and handling 


West Washington Square, Philadelphia, PA 19105 
1 Goldthorne Avenue, Toronto, Ontario M8Z 5T9, Canada 
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Fora suture line that's really secure... 








SURGILENE 
polypropylene monofilament suture. 


SUIRGILENE suture is smooth, strong, inert...and unlike other polypropylene 
sutures, it does not stretch excessively. So sutures stay where you place them, assuring 
you of a secure suture line. This pliable suture handles well and ties easily...and its so 
smooth, it actually glides through tissue. 

Because SURGILENE is inert, scarring is minimal and complications few. And it 
has a flex life unexcelled by any other synthetic monofilament. 


For your convenience, SCIRGILENE is available in our unique, time-saving 
DIRECT DISPENSING packages. 








DAVIS*GECK 


American Cyanamid Company / » 
Pear River, N.Y. 40965 








Gee next naae for complete product information. 3 f 
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SURGILENE 


polypropylene monofilament suture 
comes in unique, time-saving 


DIRECT DISPENSING 
packages. 


Tear inner pack 


diagonally to expose suture. 


SURGILENE* polypropylene monofilament suture 


Complete Product Information 


DESCRIPTION 


SURGILENE polypropylene Suture. (clear or pigment. 
ed) is a sterile, isotactic crystalline stereoisomer of a 
linear hydrocarbon polymer having essentially no un- 
Saturation. The pigmented suture contains Copper 
Phthalocyanine Blue. 


ACTIONS 

SURGILENE causes a minimal. transient, acute in- 
flammatory reaction. This is followed by the formation 
of a microscopic layer of fibrous tissue around the 
suture. The suture is not absorbed nor is it subject to 
degradation or weakening by the action of tissue en- 


zymes. 
z 


INDICATIONS 
SURGILENE may be used wherever Nonabsorbable 


Surgical Suture, USP is recommended. 


Because of its lack of adherence to tissue. 
SURGILENE is efficacious as a pull-out suture. 


CONTRAINDICATIONS 

There are no known contraindications. 
* 

WARNINGS 


Studies to determine the safe and effective use of 


SURGILENE Suture in eye surgery have not been per- 
formed. > 
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~ Spread to the Nipple and Areola in Carcinoma of the ‘Breast - 


p 


In 40 breasts with primary carcinoma, the nipple and areola 
were cut horizontally in order to investigate the frequency of 
intraductal and invasive cancer. In 20 of these breasts the nipple 
and/or areola were found to be involved at a depth of 1 cm (50%; 
95% confidence limits: 33.8-66.2%). Eleven neoplasms were 
purely intraductal, eight intraductal as well as stromal, and 
only one purely stromal. By means of clinical or physical 
findings, it was not possible to select the breasts in which the 
nipple and/or areola were not involved. It is concluded that the 
general use of surgical methods preserving the nipple and 
areola in treating breast cancer leaves a focus of invasive or 
intraductal carcinoma in about half the patients. The 
implications of this are not known. 


EVERAL AUTHORS HAVE recently advocated surgi- 
S cal methods for preserving the nipple and areola 
in the treatment of breast cancer?9.10,14,16,17,28,29 yi, 
subcutaneous mastectomy, restorative mammoplasty 
and extended local removal of the tumor. 

A knowledge of the frequency with which the nipple 
and areola are involved in breast cancer must obviously 
be a presupposition for performing these conservative 
surgical procedures. Among the advocates of preserving 
the nipple and areola, only one group, Millard et al., 
has approached this problem, doing so by an unsub- 
stantiated quotation (from the pathologists Boulton and 
Haukohley) that 90% or more of all breast cancers do 
not involve the nipple and if they do, this is evident 
clinically as well as pathologically.!? 

In the literature we find three studies elucidating this 
aspect,''*!6 reporting involvement of the nipple by 
8, 11.1, and 12.2% of all primary breast cancers. How- 
ever, these studies were not satisfactory, as they com- 
prised at most two saggital sections from each nipple. 
On the assumption that the reported figures are too low, 
we performed a prospective study which seemed tech- 
nically more sufficient, as the nipple and subareolar 


s tissue were cut into horizontal sections. 


Method 


The study comprised 40 consecutive mastectomy 


specimens from 40 women, mean age 61.0 years, under- 


Reprint requests: Johan A. Andersen, M.D., Chief Pathologist, 
Institute of Pathology, Centralsygehuset, DK 6700 Esbjerg, Denmark. 
Submitted for publication: August 4, 1978. 
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going operation during the period April 1, 1977 to 
October 4, 1977. Our Pathology Department serves five 
hospitals, in all of which, the surgical method is simple 
mastectomy with removal of the inferior axillary lymph 
nodes. 

A detailed macroscopic study was made of the opera- 
tive specimens by the same author (R.P.) throughout 
the study period. In this connection special emphasis 
was placed on elucidating the objective clinical findings 
which might influence the assessment of nipple and 
areola involvement. These include the size of the tumor 
and its site, the possible presence of nipple retraction, 
skin retraction, peau d’orange and Paget changes ‘of 
the nipple. 

Tumor size was taken as the greatest dimension of 
the cut tumor; its site as compared with the nipple 
judged by the middle of the scar after tumor biopsy. 
Using the method described by Haagensen,'* the tumor 
site is divided into four quadrants and a central area. 
The central area is circular and comprises everything 
within 1 cm from the areolar border. 

The specimen was fixed for 24 hours in 10% buffered 
formalin (pH 7.2) at 4°. A cylindrical block containing 
the nipple and areola was removed (Fig. 1). This block 
is | cm deep, measured from the surface of the areolar 
epidermis. It was then fixed for another 24 hours at 4? 
to facilitate sectioning. The entire nipple/areola was cut 
into horizontal sections. However, the uppermost sec- 
tion at the nipple was cut vertically in order to detect 
Pagetic changes, if any. The areola was divided into 
12 blocks, each about 3 mm thick. It was possible to 
relate the individual sections to the quadrants and to the 
first, second, and third level beneath the epidermal 
surface ley a fixed numbering procedure (Fig. 1). A his- 
tological study was performed (an average of 45 paraffin 
blocks being takenrom each breast) including 14 from 
the nipple/areola. 

The same author (J .A. A.) studied and assessed all 
the histological preparations, recorded whether malig- 
nant involvement of the nipple and areola was present, 
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l.st. level Ca. 35 mm. 
, 2.nd. level NNNM ^ ca. 3 mm. 
3.ra. level aaa) Ca. 3 Wan. 


Fic. 1. Methods of cutting the nipple/areola into a | cm deep block. Thereafter, the areola is divided into 4 quadrants, and the nipple as well as 


areola are cut horizontally, as shown on the right. 


whether it was intra- or extraductal (invasive), and at 
which depth beneath skin level such involvement was 
situated. As already mentioned, the uppermost section 
of the nipple was particularly intended for evaluating 
Paget changes, if any. These sections were stained, 
not only with HE, but also with PAS and van Gieson- 
alcian blue at pH 2.6.* 

Classification of the tumors was by the principles set 
up by WHO.” 





Fic. 2. €ross section of a nipple in which only one duct houses 
carcinomatous changes. This photomicrograph illustrates why sag- 
gital sections may entail underdiagnosing of malignant foci of the 
nipple. Hematoxylin-eosin X6. 


Results 


Among the 40 breasts studied, the nipple and/or sub- 
areolar tissue at a depth of 1 cm was found to be in- 
volved in 20 (50%). Using "exact" confidence limits, 
the 95% limits are 33.8% and 66.2% respectively. Of 
these 20 cases 11 were purely intraductal, eight intra- 
ductal as well as stromal, and only one purely stromal. 
Of the 11 purely intraductal cases five showed (Fig. 2) 
involvement of only one duct, five of two neighboring 
ducts, and in only one more than two ducts. In ten 
instances (25%) only the nipple was involved. In 15 
specimens the nipple and/or the first level beneath the 
epidermis (about 3 mm) were involved. The nipple and/ 
or the first and second levels were involved in 19 cases. 
In other words, 19 of the 40 breasts showed invasive 
or intraductal cancer of the nipple and/or a level of the 
areola 6-7 mm deep. 

The intraductal growth in 10 specimens was of the 
ordinary ductal type (Figs. 3A and B and 4) whereas in 
nine cases it was lobular (Figs. 5A and B).? There was 
no case of lobular carcinoma in situ. 

Pathological and clinical data for the groups with and 
without involvement ofthe nipple and areola were com- 
pared. The comparison of tumor size and tumor site 
are shown in Tables 1 and 2. The type of tumor was 
distributed on 30 infiltrating ductogenic carcinomas, six 
infiltrating lobular carcinomas, one infiltrating lobular 
and ductogenic carcinoma, one medullary carcinoma, 
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Fics. 3a and b. (a top). 
Intraductal carcinoma of an 
ordinary ductal type, papil- 
liferous growth. The lesion 
is surrounded by normal 
lactiferous ducts. Horizon- 
tal section of the nipple. 
Hematoxylin-eosin x33. 
(b, bottom) Same lesion as 
Figure 3a. Hematoxylin- 
eosin x 330. 
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. one tubular carcinoma, and one cystosarcoma phyl- 
loides with a malignant ductogenic carcinoma. 
It has been claimed that spread to the nipple is more 
. common when: 1) the tumor is central; 2) the tumor is 
3 cm or larger; and 3) the nipple is clinically involved. 
Exclusion from the material of all breasts fulfilling one 
or more of the above-mentioned criteria reduces it to 
18 specimens. Among them microscopic involvement 


be" 


CARCINOMA OF THE BREAST 





of the nipple and/or the uppermost 6—7 mm of the 
areola was found in seven or 38.8%. 


ee Discussion 


The 50% involvement of the nipple and/or areola in 
breast cancer demonstrated by our study is greater than 
previous findings. Our material is not extensive, but 
even when using the lowest 95% limit according to 
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current statistical methods, this value is considerably 
higher than those reported by Smith et al., Fisher 
et al..!! and Parry et al.2! who found involvement of 
the nipple in 12.2, 11.1, and 8% respectively of pri- 
mary breast cancers, while our lowest 95% limit 
was 33.8%. . 

Presumably there are several reasons why our findings 
are different: 1) Our studies are based upon a block 
1 cm deep. Only Smith et al. state precisely how much 
tissue was examined, viz. a block 0.5 cm deep. Involve- 
ment merely in the nipple was found in 25%, and when 
including the uppermost 3 mm of the areola this value 
increases to 37.5%. 2) Our sections are horizontal and 
therefore include all lactiferous ducts. All other studies 
have been on saggital sections. 3) All the tissue of the 
nipple and areola was embedded. In the event of even 
slight epithelial atypia, serial sections were cut. 

Previous authors have not stated the number of sec- 
tions orelse they have cut two sections — saggital in all 
cases—— from each nipple.” Such a diagnostic method 


TABLE 1. Tumors Distributed by Size and by Carcinomatous 
Involvement and Noninvolvement of the 
Nipple andlor Areola 


Size of Involvement of Noninvolvement of 

Tumor Nipple and/or Nipple and/or 
cm Areola Areola Total 

i ee 
eT 2 13 10 23 
2-4 5 10 15 
>4 2 0 2 
Total 20 20 40 
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\ Fic. 4. Intraductal carci- 
> noma of ordinary ductal 
type, cribriform growth. 
... Horizontal section of the 

areola. Hematoxylin-eosin 


^ x330. 





must entail under-diagnosing, considering that intra- 
ductal cancer involvement often affects only one lactif- 
erous duct (Fig. 2). 

Millard et al. claim that involvement of the nipple 
is clinically evident.'® Like Smith et al., we do not 
agree. True, it may be clinically evident in some cases, 
but even when the nipple is clinically uninvolved there 
is often a microscopic focus, in our study in 38.8%. 
Thus, it does not seem possible, even with strict criteria, 
to preserve the nipple and areola without leaving a 
malignant or potentially malignant focus in about one- 
third of these selected patients. 

There have been many descriptions of the technique 
of subcutaneous mastectomy .?9:12:752*?7 Only one of 
these publications states in detail how much of the 
areola was left, viz. Angelchik and Wohl who felt it was 
necessary to leave a rim of subcutis 4—5 mm thick.? 
This means that about 7-8 mm of the areola is left, 
calculated from the epidermal surface. This easily cor- 
responds to the first and second level in our study. 


TABLE 2. Tumors Distributed by Central and Noncentral Site in 
Cases with and without Carcinomatous Involvement 
of the Nipple and/or Areola 


Without Involvement 
of Nipple and/or 


With Involvement 
of Nipple and/or 


Site Areola Areola Total 
ee eee ene MEM eae 
Central 6 l Tim 
Noncentral A. 49 33 

Total 20 20 40 
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FiGs. 5a and b. (a, top). 
Intraductal carcinoma of 
lobular type. Normal lactif- 
erous duct to the left. 
Horizontal section of the 
areola. Hematoxylin-eosin 
x 132. (b, bottom) Same le- 
sion as Figure 5a. Hema- 
toxylin-eosin x 528. 


Several authors have used the nipple/areola as a free 
graft. Only a few have taken a horizontal section of 
the subareolar tissue for histological examination." 
Such a microscopic examination must be a minimum 
demand, although it does not by any means guarantee 
against an intraductal focus at a higher level (13 cases 
iy our study) while presumably it will most often catch 
stromal invasion. 

According to Horton et al., it is possible to isolate 
lactiferous ducts in a small bundle at the base of the 
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nipple." While working on our sectioning technique we 
found that this is correct. It seems possible, therefore, 
to isolate the ducts to a small bundle and cut this bundle 
as high up as possible, thereby minimizing the problem 
under consideratibn. 

The pathogenesis of nipple and areolar involvement 
differs. In principle, three mechanisms are possible: 
1) Direct extension of the primary tumor, intraductal 
or stromal. 2) Dissemination by way of the ducts. 
3) Malignant changes indepent of the primary tumor 


L * 
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“and representing the tendency of breast cancer to be a 
multicentric disease. e 


` Allthree mechanisms may occur, but it is our impres- 
sion that the majority of the intraductal growth repre- 
sent multicentricity. On horizontal sectioning we often 
came across one or more uninvolved levels between the 
tumor and the nipple affection. 

Several workers have discussed the tendency of 
breast cancer to be multicentric.*!^??777?? The most 
detailed studies have been carried out by Qualheim 
and Gall? and by Gallager and Martin.'? Both are based 
upon whole organ-sectioning of breasts containing 
cancer. Qualheim and Gall found that 54% contain more 
than one nidus of cancer, whereas according to Gallager 
and Martin more than 7596 of breasts with invasive 
carcinoma also include areas with intraductal carcinoma 
or intraductal hyperplasia with epithelial atypia. In a 
study on intraductal **noninfltrating" breast cancers, 
Brown et al. found that 3396 were multicentric and that 
30% affected the subareolar lactiferous ducts.’ This 
result is fairly close*to ours. 

What are the implications of possibly leaving a malig- 
nant focus in the nipple and/or areola? Undoubtedly 
most authors feel that a focus with stromal invasion 
constitutes a threat to the patient's chances of survival. 
Ong the other hand, the implications of an intraductal 
focus are not clear. There have been no prospective 
studies showing how often intraductal carcinomas be- 
come invasive and how long a period elapses until 
they possibly invade the stroma. The current opinion 
is that all intraductal carcinomas will become invasive 
sooner or later, providing that the woman lives long 
enough. 
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The Danger of Hemolysis in Shock — 


R. M. HARDAWAY, M.D.,* R. DUMKE, M.D.,t¢ T. GEE, D.V.M.,t T. MEYERS, B.S.,8 J. JOYNER," J. GRAF, 


D. LEE,’ J. REVELS' 


Intravascular hemolysis is sometimes harmful and often fatal. 
Other times it is harmless. Dogs were paired and subjected to 
hemorrhagic shock. One of the pair was given 2 ml/kg of 
autologous hemolyzed blood before bleeding. The other of the 
pair was given 2 ml/kg of heparinized autologous blood. All 
of the animals given heparinized blood survived, whereas, all 
of the animals given hemolyzed blood died. The animals given 
hemolyzed blood developed coagulation changes indicative of 
Disseminated Intravascular Coagulation (DIC), whereas, the 
dogs given nonhemolyzed blood did not. It is concluded that 
hemolysis in the presence of shock (slow capillary flow) causes 
DIC and death. Hemorrhagic shock alone or hemolysis alone 
was harmless. 


EMOLYSIS MAY OCCUR as a result of a hemolytic 
H transfusion reaction, massive tissue trauma,? as 
a result of distilled water intravenously, snake bite, 
malaria, various infections, extracorporeal circulation 
and many other situations. Severe hemolysis of blood 
is regarded as a dangerous event associated with renal 
failure, shock and death. However, it has been shown 
that the administration of distilled water intravenously 
is harmless to normal humans even though a marked 
hemolysis resulted.! It has been previously shown that? 
the administration of 100 ml. of autologous hemolized 
blood (frozen and thawed) to normal dogs was harmless. 
A transient coagulation deficit, noted only by laboratory 
tests, was the only result and these tests returned to 
normal within 4 hours. There was no mortality. It seems 
that on some occasions hemolysis is associated with 
dangerous complications and on other occasions is 
harmless. What conditions determine whether hemoly- 
sis is harmful or not? 
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Materials and Methods 


Fourteen mongrel dogs were divided into two groups, 
A and F. The dogs were paired and a Group A dog and 
a Group F dog were done on adjacent tables at the same 
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Fic. 1. Mortality of Groups "A" and “F” Dogs. This statistical 
analysis is suitable for paired experimental and control animals done 
at the same time and place. If a Group "A" dog survived and its 
paired **F”’ dog died, a line is drawn from point '*O" upward and to 
the right one square. If both animals died or survived. no entry is 
made. If a Group ‘$A dog died and its paired “F` dog survived, 
a line would be drawn downward and to the right one square. If the 
resulting line crosses the 542 significance line. the data is significant 
at the 5% level. In this case every "A" dog survived and every 
“F” dog died, the resulting line crossing the 5% significance line in 
a minimum time. 
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Fic. 2. Fibrin Split Products. None of the animals in either group had 
fibrin split products before shock. None of the animals in Group "A^ 
had fibrin split products after shock either. However, Group “F” 
dogs had a mean level of fibrin split products after shock of 34 u 
gm/ml. The difference was significant p < .01. 


time. The designation as to group had been previously 
determined by the toss of a coin. Group A dogs were 
anesthetized with intravenous pentobarbitol and both 
femoral arteries catheterized, one for the recording of 
arterial blood pressure and the other for bleeding into a 
standard blood donor bag with sodium citrate. Two 
days previously 2 ml/kg of the dogs' blood had been 
withdrawn, anticoagulated with heparin and stored in 
a refrigerator. After catheterization of the femoral 
arteries, a 20 ml blood sample was taken and analyzed 
for 1) platelets 2) Prothrombin time 3) partial Thrombo- 
plastin time, 4) fibrinogen and 5) fibrin split products. 
Following this the previously withdrawn anticoagulated 
autologous blood was returned to the animal through 
the femoral artery catheter. The animal was then bled 
over a 15 minute period to a mean arterial blood pres- 
sure of 40 mmHg. Following this it was allowed to 
stabilize for 30 minutes during which time the mean 
arterial blood pressure usually rose from 40 mmHg to 
60 or 80 mmHg. At the end of the stabilization period 
the animal was again bled to 40 mmbPig per mean pres- 
sure over a 15 minute period. After this, the animal 
was kept at a mean arterial pressure of 40 mmHg for a 
one hour period by withdrawing small amounts of blood, 
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or giving small amounts of normal saline intra-arterially. 
At the end of the hour period of shock a second blood 
sample was taken and analyzed as before. All the ani- 
mal's blood was then restored by the intravenous route 
through a blood filter. The animal was observed for 24 
hours. If the animal was alive at 24 hours, it was counted 
as à survivor. 

Group F dogs were treated in a like manner except 
that the 2 ml/kg of heparinized blood which was with- 
drawn two days before the experiment, was frozen in 
dry ice, thawed, and then kept in a refrigerator until 
time for administration. 


Results 
Results were noted under the following headings. 


Mortality 


Of the 7 animals in Group A, none died. Of the paired 
seven animals in Group F, all died. This was plotted by 
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Fic. 3. Partial Thromboplastin Times. Group "A" animals had a 
mean PTT of 19 seconds before shock. This increased to 34 seconds 
after shock. Group *‘F”’ animals increased significantly more, from 
16 seconds to 127 seconds p < .05. 


3 


"w— wȚwv 


Plotelets mm? 


] 


. 
Vol. 189 e No. 3 


PT secs 





Before After 


Fic. 4. Prothrombin Times. Group "A" animals had a mean PT of 
6.6 seconds before shock. This increased to 9.5 seconds after shock. 
Group ''F" animals increased significantly more from 6.2 seconds 
to 15.0 seconds p < .05. 
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biG. 5. Platelet counts fell much more in the “F” Group than in the 
"A" Group (96 vs 32 thousand) but this was not significant. 
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Fic. 6. Fibrinogen levels fell more in the “F” Group than in the “A” 
Group (296 mg/dl vs 108 mg/dl). This was significant p < .0S. 


the method of sequential sampling (Fig. 1) and the dif- 
ference was found to be significant at the 5% level. 


Fibrin Split Products 


None of the animals in either the ‘‘A’’ or *F" groups 
had any fibrin split products before the shock. None of 
the animals in the ''A" group showed any fibrin split 
products after the shock either. However, the mean 
level of fibrin split products after shock in the “F” 
group was 34 yg. This difference was significant, 
p < .01 (Fig. 2). 


Partial Thromboplastin Time 


Group *'A" animals had a mean PTT of 19 seconds 
before shock. This increased to 34 seconds after shock. 
Group **F" animals increased significantly more, from 
16 sec. to 127 seconds (p < .05) (Fig. 3). 


Prothrombin Time 


Group ** A" animals increased from 6.6 to 9.5 seconds 
a rise f 2.9 sec. Group ‘‘F’’ animals increased from 
6.2 to 15.0 sec. an increase of 8.8 sec. This was signifi- 
cant (p < .05) (Fg. 4). 

Platelet counts fell much more in the “F” group than 
in the **A" group (96 vs 32 thousand) but this was not 
significant. (Fig. 5). 
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Fibrogen Levels 


fell more in the “F” group then fn the "A" group 
(po vs. 108 fng%). This was significant p < .05 (Fig. 6). 


Discussion 


The results would tend to indicate that a small amount 
(2 ml/kg) of hemolysis, harmless in itself, was enough to 
significantly increase mortality and coagulation changes 
characteristic of DIC, when the animals were in a state 
of hemorrhagic shock. Much more autogenous hemo- 
lized blood (10 ml/kg) given to 13 normal animals had 
no effect and produced no mortality.” 

It has been previously shown in a number of animal 
experiments? ? that pure hemorrhagic shock is relatively 
harmless and easily reversible by saline or blood. In 
contrast, hemorrhagic shock complicated by tissue 
injury, exposure of the extracorporeal blood to air or 
mechanical injury, resulted in an irreversibility to treat- 
ment with IV fluids or blood and high mortality associ- 
ated with coagulatidn changes characteristic of Dis- 
seminated Intravascular Coagulation (DIC). It was 
postulated that for DIC to occur, two separate con- 
ditions must be present. 1) A slow moving, acid, capil- 
lary flow (hemorrhagic shock). 2) A thromboplastic 
agent gaining access to the blood stream. These would 
include bacterial toxins, thrombin and lysed red cells. 

The thromboplastic effect of lysed red cells had been 
known for a long time.5? It may be a red cell thromb- 
plastin discovered by Quick, or phospholypids liberated 
from the red cell or it may be merely the lysed cell 
membranes acting as particulate matter in the blood. 
Certainly it is not stroma-free hemogloben, which is 
actually anticoagulant, and which is harmless given 
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intravenously.? In the present experiments, hemor- 
rhagic shock produced the slow capillary flow but re- 
sulted in no mortality and minimal coagulation changes. 
However, adding a small amount of lysed red cells to 
the slow capillary flow situation resulted in a high mor- 
tality and coagulation changes characteristic of DIC. 


Conclusion 


Hemolysis occurring in a normal blood flow is rela- 
tively harmless. Hemolysis occurring in a shock situa- 
tion (slow capillary flow) may produce DIC and death. 
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Noninvasive Breast Carcinoma. 


Frequency of Unsuspected Invasion and Implications for Treatment 


PAUL PETER ROSEN, M.D.,* RUBY SENIE, R.N.,t DAVID SCHOTTENFELD. M.D.,$£ ROY ASHIKARI, M.D.§ 


One hundred twenty-nine biopsies from 121 patients with a 
frozen or paraffin section diagnosis of noninvasive breast car- 
cinoma were studied. Eight women had bilateral noninvasive 
carcinoma. Seven biopsies reported as intraductal on frozen 
section contained invasive carcinoma on paraffin section. Of the 
remaining 122 biopsies proven to have noninvasive carcinoma 
on paraffin section, 39 (34%) were reported at frozen section 
and as noninvasive carcinoma, 24 (20%) as atypical and 59 
(48%) as benign. Intraductal carcinoma (IDC) was identified 
more often at frozen section (45%) than was lobular carcinoma 
in situ (19%). Among 41 patients who had bilateral carcinoma 
with invasive disease in one breast, 76% of contralateral non- 
invasive carcinoma was LCIS. After excisional biopsy, carci- 
noma was found in 56% of 103 mastectomy specimens, including 
invasive carcinoma in 6% of breasts with IDC and 4% with 
LCIS. Residual noninvasive carcinoma was usually of the same 
type found at biopsy (90% IDC and 88% LCIS) and involved 
quadrants other than the biopsy site in 33% with IDC and in 
80% with LCIS. When the frozen or paraffin section diagnosis 
of a generous excisional biopsy was noninvasive breast carci- 
noma, there was a substantial risk that foci of the same type of 
noninvasive carcinoma were also present in other quadrants. 
However, occult foci of invasive carcinoma were quite infre- 
quent and the risk of axillary metastases was very low. Ade- 
quate treatment for noninvasive carcinoma requires elimination 
of all residual foci of noninvasive disease. At present this can 
best be accomplished by total mastectomy if the operation is 
properly performed. To insure removal of the axillary extension 
of the breast and for staging, in continuity dissection of the 
lowest axillary lymph nodes is also prudent. 


mes DIAGNOSIS AND TREATMENT of noninvasive 
mammary carcinoma are among the most complex 
clinical problems encountered in the management of 
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breast disease. While the histological criteria for diag- 
nosis are generally agreed upon, borderline situations 
exist that may be subject to differing interpretations." 
The lesions are rarely grossly apparent and especially 
in the case of lobular carcinoma in situ (LCIS) are 
often found unexpectedly. Thus, noninvasive carcinoma 
detected in paraffin sections is a frequent cause of a 
false negative frozen section report.'® 

Controversy exists régarding the treatment of non- 
invasive and minimally invasive breast carcinoma. 
Some have questioned the need for mastectomy to 
treat these lesions and recommend partial mastectomy, 
radiation therapy, or simply careful followup. 59.10.22 
Advocates of mastectomy with axillary dissection have 
emphasized the possibility that the breast might harbor 
occult invasive carcinoma and that this might be the 
source of unsuspected metastases.? However, there is 
little information available regarding the magnitude of 
these risks. To study this question we have undertaken 
a detailed study of a large group of patients with non- 
invasive carcinoma at biopsy. 


Materials and Methods 


The patients were identified for this study in the 
course of a multifaceted investigation of breast carci- 
noma that began in October, 1976. Data was obtained 
from pathology reports and from a review of histological 
sections in each case by one of the authors (PPR). 
A total of 1175 Cónsecutively treated patients with pri- 
mary operable breast carcinoma had been accessioned 
in the study by August 1978 when data collection re- 
lating to noninvasive carcinoma was completed. 
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Results 


_ Comparison of Frozen and Paraffin Section Diagnoses 


r AAll patients whose diagnosis recorded for either a 


^ 


frozen section or final paraffin section was noninvasive 


carcinoma were identified. One hundred twenty-nine 
biopsies obtained from 121 patients (eight had bilateral 
noninvasive carcinoma) were found. Not included were 
seven other patients whose biopsies revealed infiltrating 
carcinoma on paraffin section after the frozen section 
was interpreted as benign or atypical, since neither the 
frozen nor the paraffin section showed only noninvasive 
carcinoma. In the entire series of 1175 patients reviewed 
there were no cases in which a frozen section diagnosis 
of carcinoma was not confirmed by paraffin section. 

Overall results. Details of the relationships between 
frozen and paraffin section diagnoses are present in 
Table 1. Forty-six biopsies were reported as noninvasive 
carcinoma at frozen section. Seven of the 46 biopsies 
reported as noninfiltrating on frozen section proved to 
contain invasive careinoma on paraffin section. Thus, 
122 biopsy specimens contained only noninvasive car- 
cinoma after froze and paraffin section evaluation, 
and of these, 39 or 3496 had been identified as such in 
the frozen section. The diagnosis was deferred to paraf- 
fin,section for 24 other biopsies (20%) because atypical 
or borderline changes were noted at frozen section. 
Noninvasive carcinoma was unanticipated in 59 or 48% 
of the total group. 

Intraductal carcinoma. Among patients proven to 
have only intraductal carcinoma (IDC) on the paraffin 
section, 27 or 4596 were identified at frozen section. 
Atypia had been noted in another 17%. The diagnosis 
of carcinoma was unanticipated in 23 or 37% of patients 
with intraductal carcinoma. 


TABLE 1. Relationships Between Frozen Section and Final 
Paraffin Section Diagnosis in 129 Biopsies 
from 121 Patients 
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Paraffin 
Section Frozen Section Diagnosis (Number Biopsies) 

Diagnosis 
(Total Biopsies) IDG LCIS ADH ALH Benign 
IDC (60) 27 9 l 23 
IFDC (7) 7 
IDC & LCIS (3) l l l 
LCIS (59) -- IE 2 10 36 
Total - 129 35 11 12 12 59 


———————————————————— 


* Eight patients had bilateral non-invasive carcinoma on paraffin 
section. In 5 cases both biopsies were interpreted as benign or atypical 
at frozen section. In two others, one frozen stction was reported as 
carcinoma and the other as benign or atypical. The eighth patient 
had bilateral intraductal carcinoma on frozen and paraffin section. 

IDC: fntraductal. ADH: atypical duct hyperplasia. IFLC: infiltrat- 
ing lobular. LCIS: lobular in situ. IFDC: infiltrating duct. ALH: 
atypical lobular hyperplasia. 
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TABLE 2. Relationship Between Paraffin and Frozen Section 
Diagnoses of Contralateral Breast for 41 Patients 
with Invasive Carcinoma of One Breast* 











Paraffin 
Section Frozen Section Diagnosis (Number Biopsies) 
Diagnosis 
(Total Biopsies) IDC LCIS ADH ALH Benign 
IDC (9) | l 7 
IDC & LCIS (1) l 
LCIS (31) 3 3 7 18 





* For explanation of abbreviations, see Table 1. 


Lobular carcinoma in situ. Eleven or 19% of 58 biop- 
sies that ultimately revealed LCIS were interpreted as 
such at frozen section. In 12 (20%) other cases the 
diagnosis had been deferred when atypia was reported 
in the frozen section. The frozen section was reported 
as benign* in 36 or 61% of biopsies ultimately proven 
to contain LCIS. 

Intraductal carcinoma and lobular carcinoma in situ. 
Three patients were found to have IDC and LCIS on 
paraffin section. One of these biopsies had been re- 
ported as IDC at frozen section and in 2 atypical hyper- 
plasia has been noted. 


Discrepancies in Frozen-Paraffin Diagnoses and 
Bilaterality 


Bilateral carcinoma was found in 49 or 40% of the 
121 patients. In 41 cases the contralateral lesion was 
clincially apparent infiltrating carcinoma or there had 
been a prior contralateral mastectomy. Eight other 
women who had simultaneous bilateral noninvasive 
carcinoma are described in detail in the legend to Table 1. 

Table 2 shows the correlation between frozen and 
paraffin section diagnoses for biopsies of the contra- 
lateral breast in women with concurrent or prior clini- 
cally apparent infiltrating carcinoma. Carcinoma was 
reported at frozen section in four (10%) and atypia in 
12 (30%). Carcinoma was not suspected in 61% of these 
specimens until paraffin sections were examined. 

Seventy-six per cent (31/41) of the noninvasive car- 
cinomas detected in these contralateral biopsies was 
LCIS, but only three cases of LCIS were identified on 


frozen section, while 32% were considered to be atypl- * 


cal and in 5896 the specimens were thought to be benign. 
Ten contralateral biopsies contained IDC (one with 
LCIS as well). IDC was detected at frozen section in 
one, two were reported as atypical and in seven the 
diagnosis was benign. 


BENED a 

* The word benign is used throughout the text as a matter of con- 
venience to describe specimens that may have contained any of & 
variety of non-cancerous histological changes other than those refer- 
red to as atypical hyperplasia. 
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TABLE 3. Type of Residual Carcinoma in Breast 
After Excisional Biopsy* 





Type Residual Carcinoma in Mastectomy 
Number Breasts* 


—————MM—— 


Carcinoma IDC 
in Biopsy & No Infil- 
(Total Specimens) IDC LCIS LCIS Residual trating 


a a S 


IDC (50) 26 l 4 16 3i 
IDC & LCIS (3) l l l 

LCIS (50) 2 28 18 2§ 
IFDC' (7) l 2 d 


* See legend of Table 1 for explanation of abbreviations. 
* Nineteen of the 129 patients did not undergo mastectomy. +All in- 
filtrating duct type: two near biopsy, one distant. §One each infil- 
trating lobular at biopsy site and infiltrating duct type outside biopsy 
quadrant. "Each of these patients had IFDC on paraffin section 
after frozen section reported as IDC. Residual IFDC in four cases 
was outside the biopsy quadrant; residual IDC in one case was at 
biopsy site. 


Residual Carcinoma in Mastectomy after Excisional 
Biopsy for Noninvasive Disease 


Patients with noninvasive carcinoma only on biopsy. 
One hundred three mastectomy specimens were avail- 
able for examination (Table 3). Overall, residual car- 
cinoma was found in 59 or 56% of breasts after the 
frozen and paraffin sections revealed noninvasive car- 
cinoma. Residual infiltrating carcinoma was found in 
3/53 or 6% of breasts with IDC on biopsy. Residual 
infiltrating cancer was found in two or 4% of patients 
with LCIS. No patient with residual infiltrating carci- 
noma in the breast had axillary metastases. The residual 
carcinoma almost always was of the same type as that 
found in the biopsy (30/34 or 90% for IDC and 28/32 
or 88% for LCIS). Residual carcinoma was found with 
approximately the same frequency in breasts from pa- 


TABLE 4. Summary of Literature Describing Residual Carcinoma 
After Biopsy with Noninvasive C arcinoma 
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Residual Carcinoma in Breast 


Type (Number) % 

Carcinoma —_—_— 

in Biopsy Noninfil- Infil- No 
Authors (No. Pts.) trating trating Residual 
e Shah et al.?° IDC (45) (21) 47% (8) 18% (16) 35% 
EP LCIS (40) (26) 65% (2) 5% (12) 30% 
Carter & Smith? IDC (38) (25) 66% (7) 18% (6) 16% 
LCIS (49) (31) 63% (3) 6% (15) 31% 
Rosen et al. IDC (60)* (35) 58% (7) 12% (18) 30% 
". (Present IDC (53)* (34) 64% (3) 6% (16) 30% 
study) LCIS (50) (30) 60% (2) 4% (18) 36% 





'^ * Includes seven patients with IDC on frozen section found to 


have IFDC on paraffin section of biopsy after mastectomy and three 
patients with IDC and LCIS in their biopsy. 

* Excludes seven patients with IFDC on paraffin section. Includes 
patients with IDC and LCIS in biopsy. 
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tients with unilateral noninvasive carcinoma and in 
those who also &ad contralateral invasive disease. ` 
Residual IDC alone was found in 30 cases,of which 20 
were limited to the biopsy site and 10 (33%) pa d 
to other quadrants. Persistent LCIS was found in 
another 30 patients, 24 (80%) of whom had the lesion 
in quadrants other than the biopsy site. All three patients 
with both LCIS and IDC in the biopsy had noninvasive 
carcinoma in quadrants other than the biopsy site. 

Patients with invasive carcinoma on paraffin section. 
The data in Table 3 include seven patients whose paraf- 
fin section revealed infiltrating duct carcinoma after the 
frozen section was reported as IDC. Residual IFDC 
carcinoma was found at mastectomy outside the biopsy 
quadrant in four, two had no residual and one had IDC 
at the biopsy site. None had axillary metastases. 

Patients not treated by mastectomy. Nineteen pa- 
tients did not undergo a mastectomy after a biopsy that 
contained only noninvasive carcinoma (9-IDC; 10-LCIS) 
on frozen and paraffin section. Except for two cases 
reported as intraductal and one 4s LCIS at surgery, 
the frozen sections had been reported as not carcinoma 
(11 cases) or as having significant atypia (5 cases). * 

Fourteen had bilateral carcinoma. Among them were 
12 patients with concurrent contralateral infiltrating 
carcinoma including four patients who had contralatesal 
axillary metastases. Another patient had contralateral 
intraductal carcinoma for which a mastectomy was per- 
formed while LCIS remained untreated. Prior contra- 
lateral mastectomy had been performed in an addi- 
tional case. 

Three of the five patients with unilateral carcinoma 
not treated by mastectomy had IDC. In one case, no 
treatment was advised because of advanced age and 
poor surgical risk. The other two patients elected not 
to be treated by surgery. Two patients with LCIS also 
chose not to be treated. In one of these two cases, 
invasive lobular carcinoma became evident clinically 
one year later at the biopsy site and a mastectomy 
was then performed. 


Patients with Benign Frozen Section and Infiltrating 
Carcinoma on Paraffin Section 


The study population of this investigation was chosen 
to identify patients most likely to undergo mastectomy 
with a diagnosis of noninvasive carcinoma, or at least 
those cases in which a decision on therapy would have 
been made with this as the only diagnosis. For this 
purpose we chosé patients with a frozen section diag- 
nosis of noninvasive carcinoma who underwent mas- 
tectomy before paraffin sections were prepared and 
those found to have noninvasive carcinoma on paraffin 
section after frozen section was interpreted as benign 
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. oratypicalor noninvasive. We have therefore excluded 
from the general study those cases ia which a frozen 
ion interpreted as benign or atypical was followed 
a paraffin section diagnosis of infiltrating carcinoma 
. since the presence of infiltration presented a different 
clinical problem. For the sake of completeness, this 
group of eight cases will be described briefly in this 
section. 

Five had benign frozen sectious followed by a diag- 
nosis of IFDC and one had IFLC after a benign frozen 
section. Residual carcinoma was found outside the 
biopsy site in two (I—infiltrating; 1 — noninfiltrating). 
Two patients with atypical duct hyperplasia on frozen 
section and infiltrating duct carcinoma on paraffin sec- 
tion had residual IDC, which was limited to the biopsy 
site in one patient but involved other quadrants in 
another case. None of the eight patients had lymph 
node metastases. ‘ 






Discussion 


* 
Noninvasive Carcinoma in Biopsy and Residual Car- 
cinoma in Mastectomy 


The examination of breast biopsies at the time of 
frozen section permits only limited sampling.* As a con- 
sequence there is a significant possibility that paraffin 
sections of other portions of the same specimen will 
reveal carcinoma after the frozen section had been re- 
ported as atypical or benign. In a recent review"? of 556 
consecutive breast biopsies examined on frozen section, 
we reported a false negative rate of 3.2%. Eighty-nine 
per cent of the carcinoma found in paraffin sections 
was noninvasive, with the majority in situ lobular 
carcinoma. This disproportionate representation of 
LCIS probably results from the fact that nonpalpable 
areas of intraductal carcinoma are more likely to be 
detected by mammography preoperatively. These foci 
can then be localized for diagnosis by specimen radiog- 
raphy at the time of frozen section." 

The present study was limited to an evaluation of 
cases in which a diagnosis of noninvasive carcinoma 
was made on frozen er paraffin section. Because we 
have not tabulated the total number of frozen sections 
performed during the 23 month period, the exact fre- 
quency of false negative reports represented by this 
series was not available. However, we estimated it to 
be about 2-3% using as a basis other recent data for 
breast biopsies performed at Memorial Hospital that 
were examined at frozen section.'? 

Intraductal carcinoma was more likely to be diag- 
nosed or suspected at frozen section than LCIS. On the 
other fiand, invasive carcinoma was not found in paraf- 
fin sections of any biopsy reported as LCIS on frozen 
but there was an invasion in paraffin sections of 20% of 
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biopsies reported as IDC. Infiltrating carcinoma was 
detected in three of 50 mastectomy specimens from 
patients whose paraffin section diagnosis had been IDC 
and in two of 50 with LCIS at biopsy. 

These data become more meaningful when viewed 
in the context of the diagnosis used as a basis for 
selecting surgical treatment. Overall, the frozen or 
paraffin section diagnosis of noninvasive carcinoma 
proved to be correct after examination of paraffin sec- 
tions of biopsy and mastectomy specimens in 89% of 
the 110 patients who ultimately underwent mastectomy. 
Invasive carcinoma had been detected in seven biopsies 
after a frozen section reported as noninvasive carci- 
noma and at mastectomy in an additional five cases 
reported as noninvasive after examination of frozen 
and paraffin sections. None of these 12 patient, who 
constituted 11% of the entire series, had axillary lymph 
node metastases. Those patients with invasive carci- 
noma in paraffin sections after a frozen section diag- 
nosis of noninvasive carcinoma had a much greater 
likelihood of having residual invasive disease at mastec- 
tomy (4/7 or 5796) than those with only noninvasive 
carcinoma at biopsy (5/103 or 5%). 


Noninvasive Carcinoma in Biopsy and Multicentricity 


Many studies have been conducted to assess the 
multicentricity of breast cancer by examination of 
multiple sections of mastectomy specimens.° ^1? ^70! 
From these observations it became clear that overall 
there was a direct relationship between the size of 
primary invasive carcinoma and both the overall fre- 
quency of multicentricity and the proportion of foci 
that were invasive. With few exceptions,'^?! these 
investigations have not been carried out in a way that 
assessed all quadrants in each case of permitted reliable 
distinctions between tumor remaining in the immediate 
vicinity of the primary tumor and separate foci in other 
quadrants. 

Few of these reports (Table 4), have dealt with a 
substantial group of patients whose only lesion on biopsy 
had been noninvasive carcinoma.?? One study of 40 
patients with LCIS at biopsy revealed infiltrating car- 
cinoma in two (5%), noninfiltrating carcinoma in 26 
(65%) and no residual in 12 (30%) mastectomy speci- 
mens. The results in 45 patients with intraductal carci- 
noma at biopsy were: infiltrating carcinoma, eight (1876): 
noninfiltrating carcinoma, 21 (47%): no residual 16 
(35%). More recently, Carter and Smith? reported in- 


vasive carcinoma at mastectomy in 6.3 and 18.4% of _ 


patients with LCIS and IDC, respectively. In yet another 
study, invasive carcinoma has been found in 1.2% (1/83) 
mastectomies performed for LCIS at Memorial Hos- 
pital between 1951 and 1965.'® All of these studies in- 
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cluding our own have employed limited sampling 
techniques which permit examination of only a small 
part of the breast. Consequently, the data represent 
minimal observations and there may even have been 
microscopic foci of invasive carcinoma in cases we 
have listed with no residual. 

All four studies have consistently detected occult 
invasion in only about 5% of breasts after a biopsy 
revealed LCIS. In the present study we were able to 
determine that invasion occurred outside the biopsy 
quadrant in one of the two cases in which it was de- 
tected. Data from two prior studies??? listed in Table 4 
showed at least a three-fold greater frequency of resid- 
ual invasive carcinoma when the biopsy showed IDC, 
but these results were not entirely substantiated in the 
present investigation. One explanation for this discrep- 
ancy may be in differences in study design since Shah 
et al.” and Carter and Smith? included only cases with a 
final paraffin diagnosis of IDC. Furthermore it is difficult 
in retrospect to determine the extent to which biopsy 
size or tissue sampling might have differed from the 
present series. While it seems probable that multicentric 
invasive carcinoma occurs more frequently in a breast 
that contains only IDC on biopsy than it does when 
LCIS is the only lesion, the magnitude of the difference 
Is uncertain. 


— Method of Biopsy 


The importance of considering overall size in assess- 
ing the data presented in this and related reports re- 
| quiring special emphasis. It has been customary for 
| surgeons in this institution to perform "generous" bi- 
| Opsies for most types of lesions under general anesthe- 

sia. While this is difficult to quantitate, it commonly 
| means total excision of the mass for which biopsy was 
performed. In some exceptional cases, a total quadrant 
may be encompassed by the procedure. In all likelihood 
entirely different results would be obtained in an in- 
stitution where highly selective or incisional biopsies 
were performed. These data may also be directly com- 
parable to results obtained under other circumstances 
such as biopsy under local anesthesia in an out patient 
clinic. These factors must be taken into consideration 
-. when applying our data to a particular clinical situation. 






` ore 
«Predictive Factors 


Finally, in this study we have made only a very 
limited attempt to evaluate features at the time of bi- 
» Opsy that might be useful for predicting the likelihood 
of mutifocal invasive carcinoma after a biospy revealed 

only noninvasive disease. However, it would appear 
from our data that the presence of clinically apparent 
, invasive carcinoma in one breast does not impart a 
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greater risk of occult invasion in the opposite breast 
when the two are diagnosed at the same time. Because--—^ 
residual infiltration outside the biopsy quadrant was. 
infrequent, especially when the dominant'lesion w 
LCIS, a large sample will be necessary to evaluate 
such factors as age at diagnosis and family history of 
breast cancer. 


Implications for Therapy of Noninvasive Breast 
Carcinoma 


Intraductal carcinoma. Data that have been acquired 
in this and other recent studies strongly support a 
recommendation for treatment by mastectomy.?-*-12.15.22 
Residual carcinoma in patients with IDC invariably is 
of the same histological type and occurs outside the 
biopsy quadrant in at least a third of cases with per- 
sistant disease. Progression to ipsilateral invasive car- 
cinoma occurs in about 4Q% of patients with IDC not 
treated by mastectomy.* Furthermore, if IDC were 
found at the time of frozen section, invasive carcinoma 
will be detected in further sampliug of the biopsy or 
at mastectomy in 1846 of cases. 

In most cases, low axillary disseetion would be pru-, 
dent. While occult axillary metastases were not found 
in this series among patients with intraductal carcinoma 
or those with microinvasive disease, they have been 
reported in other studies? and we have seen similar 
cases not included in this investigation. Studies of pa- 
tients with carcinoma who present with axillary metas- 
tases suggest that this is*more likely to develop from 
minimally invasive duct carcinoma than from obscure 
foci of invasive lobular carcinoma.? And. incontinuity 
dissection of level I of the axillary contents ensures 
complete removal of the axillary extension of breast 
parenchyma. 

Lobular carcinoma in situ. It now appears well estab- 
lished that the risk of occult invasive carcinoma for 
patients with LCIS is relatively low. Furthermore, 
residual noninvasive disease is invariably also LCIS 
that is found in quadrants other than that biopsied in 
80% of cases. In this series two patients whose only 
lesion was LCIS had axillary metastases involving mul- 
tiple lymph nodes. We have shown elsewhere that the 
long-term risk of subsequent ipsilateral invasive car- 
cinoma proved to be about 15%. A similar risk of in- 
vasion was observed in the opposite breast over the 
same period. We concluded that no single approach to 
therapy would necessarily be appropriate for all pa- 
tients with LCIS. While in some cases careful follow 
up with mastectomy would be appropriate, ipsilateral 
modified radical mastectomy and contralateral biopsy 
offered a prudent approach to treatment for most 
women until some basis for predicting the future evo ^77 
tion of LCIS in individual patients became available. 
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e data obtained from this investigation have led us 

"10 amend this conclusion with respegt to the extent of 

axillary dissection. The risk of occult invasive disease 

he time of diagnosis is not as major a consideration 

as we had earlier thought it to be and therefore the 

probability of axillary metastases, while still present, 

is exceptionally small. On the other hand, it is clear that 

most patients will retain areas of LCIS in other quad- 

rants even after a wide excisional biopsy and that there- 

fore the risk of progression exists. With these observa- 

tions it now seems more appropriate to recommend total 

or simple mastectomy for LCIS as originally suggested 

by Foote and Stewart, and later by others.'* Inclusion 

of at least part of the contiguous low axillary contents 

is advisable to obtain a sampling of the lymph nodes and 

to ensure that all breast tissue, including the axillary 
extension, has been included in the specimen. 
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ristol Laboratories is pleased to an- 
nounce a new, extensively studied," 
nonnarcotic, parenteral agent that 
comes closer to the ideal analgesic— 
combining a high degree of potency 
in the relief of moderate to severe 
pain, with a low potential for unde- 
sirable side effects. 





Important new option when 
potent parenteral analgesics 
are indicated 


E Standard doses of Stadol are as 
effective in relieving pajn as standard 
doses of both morphine" and 
meperidine.*^ ”’ ° 

W By either I.M. or I. V. route—pro- 
vides prompt onset of analgesia, 
achieves peak activity rapidly, main- 
tains effects for 3-4 hours. 


E Distinguished by its favorable side 

effects profile, ^ 3133:31 — low physi- 
cal-dependence liability, limited respi- 
ratory depressant effect, little nausea 


Unsurpassed pain relief 


Moderate to severe pain, all doses |. V. 
=== Butorphanol tartrate 0.5 mg 
== Butorphanol tartrate 1.0 mg 
mmm Butorphanol tartrate 2.0 mg 

2.5 mg 

5.0 mg 

N-116) 


mmus Morphine sulfate 
wm Morphine sulfate 


Pain relief score 





1 
0 1.0 2.0 3.0 4.0 





Hours after administration 


Average mean pain relief scores 
In response to butorphanol tartrate 
and morphine sulfate 


.. butorphanol tartrate 

0.5 mg produced greater relief than 
morphine sulfate 2.5 mg and butor- 
phanol tartrate 1.0 and 2.0 mg produced 
greater relief than morphine sulfate 

5.0 mg.” (DelPizzo ) 


derate to severe pain 


Morphine 





HO 


and vomiting, and low incidence of 
CNS effects other than sedation. 


E 2 mg. of Stadol produces an order 
of respiratory depression similar to 
that caused by 10 mg. of morphine. 
In contrast to morphine, increasing 
Stadol doses yield greater analgesic 
effect,’ without appreciably increas- 
ing liability for respiratory depres- 
sion.'^ 


epson pam relief 
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Moderate to severe pain, all doses I.M 


= Butorph odd 1 mg./70 kg 


= Butorphanol 2 mg./70 kg 
3.0 =m Butorphanol 4 mg. 70 kg 
uu Meperidine 4C mg./70 kg 
mee Meperidine 80 mg. /70 kg 


(N= 104 


Pain relief score 


0.5 





f | 
0 1.0 2.0 3.0 4.0 





Hours after administration 


Average mean pain relief scores 
In response to butorphanol tartrate 
and meperidine hydrochloride 


In moderate to severe pain, butorphanol 
tartrate provided relief ‘’... that was not 
statistically distinguishable from that 


achieved with 80 mg/70 kg meperidine.” 
(Gilbert et al5) 


Please see P for a brief summary of prescribing information. 
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E The low addictive potential of 
Stadol** is underscored by its narcoi 
antagonist properties. 


Stadol is not recommended for 
patients physically dependent on 
narcotics or with significant pre- 
vious narcotic experience. Its use 
in such patients, without prior 
detoxification, will result in induc- 
tion of withdrawal reactions. 


Limited respiratory depressant effect 


7.0 


5.0 


3.0 


Displacement of PACO» (Torr) 


Placebo 





60 150 


Log dose (1.g./ kg.) 
Log dose PACO. displacement curves 


In this graph based on alveolar carbon 
dioxide tension (PACO;) measurements, 
the flatter the curve, the less respiratory 
depression. "The flat dose-response cur: 
.. of butorphanol may indicate that, ° 
because of its antagonistic properties, 
there is a limit to its respiratory depres- 
sant effects. (Adapted from Nagashima et o 
Unlike morphine with its steep dose- 
response curve, the magnitude of res- 
piratory depression does not increase ir, 
dose-related manner with Stadol, wéthi 
the range of recommended doses. e. 
v^ 















‘closer to the ideal parenteral analgesic 
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another step closer to the ideal 


The following table shows a side-by-side clinical comparison 
of Stadol with both morphine and meperidine. 


Clinical " 
parameters Meperidine Morphine Stadol 


D NP Ir 
| j) moderate to moderate to moderate to 
"i severe pain severe pain severe pain 
= Standard I.M. 75-100 mg. 8-10 mg. 2 mg. 

dose (1 to 4 mg.) 

: QE Standard I.V. 50-100 mg. 4—10 mg. 1 mg. 
Low physical-dependence liability dose (0.5 to 2 mg.) 
nm 3 ——- 
Like Usual route of I.M./I.V. I.M./1.V. I.M./I.V. 
ately administration | 


nonnarcotic 































Onset of pain 30 minutes 30 minutes less than 30 
relief I.M., very I.M., very minutes I.M., 
rapidly I.V. rapidly I.V. 


very rapidly I.V. 
ae 






















within 1 hour within 1 hour 
I.M., withing I.M., within 
30 minutes I.V. 


| 20 minutes I.V. | 30 minutes I.V. | 


Duration of pain | slightly less 3—4 hours | 

Butorphanol (48 mg. /day) relief I.M./I.V. than morphine | 
15 20 25 30 

z is : x potential -—E e ai | 

potential | 


reference scores completed by subjects 
sring chronic butorphanol tartrate 
. ‘ministration compared with scores 

im three other groups of subjects re- 
ving 30, 120 and 240 mg. of morphine 
‘ly. (Adapted from Jasinski et al?+) 


within 1 hour 
I.M., within 


Peak analgesic 
activity 








Respiratory 


dose-related ° dose-related limited depres- | 
effects 


depression depression sion—no appre- | 
ciable dase- | 
related increase 

within the range 
of recommended 
doses. 












Data for this table were obtained from: Jaffe, J. H. and Martin, W. R.: Narcotic analgesics and 
BRISTOL LABORATORIES antagonists, in The Pharmacological Basis of Therapeutics (Goodman, L. S. and Gilman, A., eds.), 
Div. of Bristol-Myers Company ed. 5, New York, Macmillan, 1975, pp. 245—283; AMA Drug Evaluations, ed. 3, cago, 1977, 
Syracuse, New York 13201 pp. 325—339; and from manufacturer recommendations. r . 
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INDICATIONS AND USAGE — 

Stadol is recommended for the relief of moderate to severe pain. 
CONTRAINDICATIONS — Stadol should not be administered to patients who have 
been shown to be hypersensitive to it. 

WARNINGS — Patients physically dependent on narcotics: Because of its an- 
tagonist properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 

Due to the difficulty in assessing addiction in patients who have recently received sub- 
stantial amounts of narcotic medication, caution should be used in the administration of 
Stadol. Detoxification of such patients prior to usage should be carefull considered. 
Drug dependence: Special care should be exercised in administering Stadol to emo- 
tionally unstable patients and to those with a history of drug misuse. When long-term 
therapy is contemplated, such patients should be closely supervised. Even though 
Stadol has a low physical-dependence liability, care shack be taken that individuals 
who may be prone to drug abuse are closely supervised. It is important to avoid in- 
creases in dose and frequency of injections by the patient and to prevent the use of the 
drug in anticipation of pain rather than for the relief or pain 
Head injury and increased intracranial pgessure: Although there is no clinical ex- 
perience in patients with head pu it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in cases of 
head injury can produce effects (e.g., miosis) which may obscure the clinical course of 
patients with head injuries. In such patients Stadol must be used with extreme caution 
and only if its use is deemed essential. 

Cardiovascular effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit (see Clinical Pharmacology), the use of this drug in acute m ocardial 
infarction or in cardiac patients with ventricular dysfunction or coronary insu iciency 
should be limited to those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS — Certain re$piratory conditions: Because Stadol causes some res- 
piratory depression, it should be administered only with caution and low dosage to p 
tients with respiratory depression (e.g. , from other medication, uremia, or severe infec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 

Impaired renal or hepatic function: Although laboratory tests have not indicated 
that Stadol causes or increases renal or hepatic impairment, the drug should be ad- 
miftistered with caution to patients with such impairment. Extensive liver disease may 

2 ap ge to greater side effects and greater activit from the usual clinical dose, pos- 
sibly the result of decreased metabolism of the drug by the liver. 

Biliary surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 

Usage in pregnancy: The safety of Sta ol for use in pregnancy has not been estab- 
lished; therefore, this drug should be used in pregnant patients only when, in the judg- 
ment of the physician, its use is deemed essential to the welfare of the patient. 

Reproduction studies have been performed in rats, mice, and rabbits and have re- 
vealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 2.5 
to 5 times the human dose. 

Usage in labor and panua Safety to the mother and fetus following administration 
of Stadol during labor and delivery has not been established. 

Usage in nursing mothers: The use of Stadol is not recommended in nursing mothers 
since it is not known whether this drug is excreted in human milk. 

Pediatric use: Safety and efficacy in children below age 18 years have not been estab- 
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lished. 
ADVERSE REACTIONS —The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/sweating (76, 6%). 

Less frequent reactions are: headache (35, 3%), vertigo (33, 3%), floating feeling 

na T dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness 
12, 1%). 

Other adverse reactions which may occur (reported incidence of less than 1%) are: 
CNS effects: nervousness, unusual dese, agitation, euphoria, hallucinations 
Autonomic effects: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: polpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 


Exe diplopia or blurred vision 
o ERDO AGE — Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or intentional 
misuse as well as therapeutic us® Based on the pharmacology of Stadol, overdosage 
could produce some degree of respiratory depression and variable cardiovascular and 
central nervous system effects. 
Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated con- 
stantly and appropriate supportive measures instituted, such as oxygen, intravenous 
fluids, vasopressors, and assisted or controlled respiration. 
DOSAGE AND ADMINISTRATION —Adults: Intramuscular —The usual recom- 
mended single dose is 2 mg. This may be repeated every three to four hours, as neces- 
sary. The effective dosage range, depending on the severity of pain, is 1 to 4 mg. re- 
peated every three to four hours. At this time, there is insufficient clinical data to rec- 
ommend single doses beyond 4 mg. 
Intravenous — The usual recommended single dose for intravenous administration is ] 
mg. repeated every three to four hours as necessary. The effective dosage range, de- 
pending on the severity of pain, is 0.5 to 2 mg. repeated every three to four hours. 
Children: Since there is no clinical experience in childrem uhider 18 years, Stadol is not 
recommended in this age group. 
Storage conditions: When stored at room temperature, the stability of the solution in 
vials is 2 years. 
S Stadol (butorphanol tartrate) Injection for I.M. or I. V. use, 2 ^^. pe: i, 

"ml. vial; 1 mg. per ml., 1-ml. vial; 2 mg. per ml., 1-ml. vial; 2 mg. per ml., 10-ml. 
multi-dose vial. 
NDC 0015-5644—2 mg. per ml., 2-ml. vials 
NDC 0015-5645—1 mg. per ml., 1-ml. vials 
NDC 0015-5646—2 mg. per ml., 1-ml. vials 
NDC 0015-5648-—2 mg. per ml., 10-ml. multi-dose vials 

For information on package sizes available, refer to the current price schedule. 
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Up to 100,000 deaths ` 
from Pulmonary Embolism 


Now you can ambulate your patients on the table with 
the Venodyne ® intermittent compression system. 





B Venodyne simulates calf muscle action. 


WE Venodyne is totally non-invasive and 
non-pharmacologic. 


BI Venodyne is simple to operate, 
compact, noiseless. 


Annually about 6,000,000 adults in the 
United States suffer from episodes of pul- 
monary embolization and the mortality rate is 
close to 100,000 per year.' The deep leg veins 
are the source of the embolism in most pa- 
tients.? And two-thirds of the deaths from 
massive embolism have been considered to 
be potentially preventable.^ Additionally, it 
has been estimated that 50% or more of 
patients presenting with venous thrombosis 
suffer from some form of post-thrombotic 
syndrome by 5 to 10 years after the throm- 
botic event’. 

Early ambulation, leg exercises and elastic 
stockings have not significantly reduced the 
incidence of thrombophlebitic disease. Clot- 


1. Cudkowicz and Sherry, Heart and Lung, 
Vol 7, No 1, Jan-Feb 1978 


2. Gallus, Venous Thromboembolism, 
Prevention and Treatment, 
Appleton-Century-Crofts, New York, NY 1976 
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Reprints on intermittent compression prophylaxis 
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ting normally commences before prophylac- 
tic measures have been instituted... usually 
while the patient is on the operating table. The 
various anticoagulants are the occasion of 
numerous contraindictions and complica- 
tions. 

Non-invasive, non-phagmacologic VENO- 
DYNE prophylaxis has been clinically shown 
to be as effective as anticoagulation, and 
much more effective than the various other 
physical methods of prophylaxis. 

The VENODYNE system employs an in- 
flatable plastic leg sleeve providing intermit- 
tent calf compression to simulate the normal 
calf muscle action of venous return. In es- 
sence, the system ambulates the patient on 
the operating table while under general anes- 
thesia, or during any period of bed confine- 
ment. The system is safe, simple, and practical 
to use—and it's virtually trouble-free. Patient 
and nurse acceptance has been excellent. 

Reprints of a number of professional pa: 
pers on intermittent compression próphylaxis 
are available. Write for free copies. 








Exclusively from: 


Lyne-Nicholson, Inc. 
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Venodyne 


1000 Highland Ave., Needham Heights 


MA 02194 Tel. 617-449-4900 
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EMPIRIN COMPOUND 
c CODEINE 


Each tablet contains: as 
32 mg; plus codeine phosphate in one of the followin 
mg (gr 1); *3—30 mg (ar '^y *2—15 ma (ar 'A 
(Waming—may be habit-forming). 


pirin, 227 mg; phenacetin. 162 mg; and caffeine. 
g strengths: *4—60 { 
) ard *1—7.5 mg (gr '/s), 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 2770¢ 





